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THE  OPERATIONS,  EXPENDITURES,  AND  CONDITION 

OF  THE  INSTITUTION 


FOR 
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WASHINGTON: 

OOYSBNMENT  PBINTINa  OFFIOE. 

1884. 


[FORTY-SEVENTH  CONGRESS,  SECOND  SESSION.] 

conosbss  of  the  united  states. 
In  the  House  of  Representatives, 

February  20,  1883. 

BMolved  by  the  House  of  Representatives  {the  Senate  ooncurring)^  That  fifteen  thousand 
five  hundred  and  sixty  copies  of  the  Report  of  the  Smithsonian  Institution  for  the 
year  1882  be  printed ;  two  thousand  five  hundred  copies  of  which  shall  be  for  the  use 
of  the  Senate,  six  thousand  and  sixty  copies  for  the  use  of  the  House  of  Representa- 
tives, and  seven  thousand  copies  for  the  use  of  the  Smithsonian  Institution. 

Attest: 

Edw.  McPherson, 

Clerh. 


In  the  Senate  of  the  United  States, 

March  2,  1883. 
Resolved^  That  the  Senate  agree  to  the  foregoing  resolution  of  the  House  of  Repre- 
sentatives. 

Attest: 

F.  E.  Shobeb, 

AeUng  Secretary, 


LETTER 

FROM  TBB 
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AGCOMPANTINO 


The  annual  rqport  of  the  Board  of  Regents  of  that  Institution  for  the  year 

1882. 


January  22, 1883.— Ordered  to  be  printed. 


Smithsonian  Institution, 
Washington^  D.  0.y  January  19, 1883. 

Sm :  In  accordance  with  section  5593  of  the  Bevised  Statntes  of  the 
United  States,  I  have  the  honor  in  behalf  of  the  Board  of  Begents  to 
submit  to  Congress  the  annaal  report  of  the  ojperations,  exx>enditares, 
and  condition  of  the  Smithsonian  Institution  for  the  year  1882. 
I  have  the  honor  to  be,  very  respectfally,  your  obedient  servant, 

Spenceb  F.  Baibb, 
Secretary  Smithsonian  Institution. 

Hon.  J.  W.  Keifeb, 

SjpeaJcer  of  ihe  Rouse  of  Representatives, 
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REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


By  the  organizing  act  approved  Aagnst  10, 1846y  Bevised  Statutes, 
title  Ixxiii,  section  5580,  '^The  bosiness  of  the  Institation  shall  be  con- 
ducted at  the  city  of  Washington  by  a  Board  of  Begents,  named  the 
Begents  of  the  Smithsonian  Institution,  to  be  composed  of  the  Vic  '- 
President,  the  Chief  Justice  of  the  United  States  [and  the  Gk>vemor  ot 
the  District  of  Columbia],  three  members  of  the  Senate,  and  three  mem- 
bers of  the  House  of  Bepresentatives,  together  with  six  other  persons, 
other  than  members  of  Congress,  two  of  whom  shall  be  resident  in  the 
city  of  Washington,  and  the  other  four  shall  be  inhabitants  of  some 
State,  but  no  two  of  them  of  the  same  State." 


REGENTS  FOB  THE  YEAR  1882. 

Term  expires. 
The  yice-President : 

David  Davis  (jpro  tern.) Mar.  4,  1883 

The  Chief  Justice,  Morrison  R.  Waits. 

United  States  Senators : 

Gborox  F.  Hoar  (from  Feb.  21,  1881) Mar.  4,  1883 

Nathaniel  P.  Hill  (from  May  19, 1881) Mar.  4,  1885 

Samxtel  B.  Maxsy  (from  May  19, 1881) Mar.  4,  1887 

Members  of  the  Honse  of  Kepresentatives : 

Nathaniel  C.  Dbering Dec.  26,1883 

Ezra  B.  Taylor Dec.  26,1883 

Samuel  8.  Cox Dec.  26,1883 

Citizens  of  Washington : 

Peter  Parker  (appointed  in  1868) Dec.  19,1885 

William  T.  Sherman  (appointed  in  1871) Mar.  25,1885 

Citizens  of  a  State: 

John  Maclean,  of  New  Jersey  (appointed  in  1866) Dec.  19, 1885 

Aba  Gray,  of  Massachusetts  (appointed  in  1874) Dec.  19, 1885 

Henry  Copper,  of  Pennsylyania  (appointed  in  1874) Dec.  19,1885 

Noah  Porter,  of  Connecticut  (appointed  in  1878) Jan.  26, 1884 

MORRI0ON  B.  Waite,  Chancellor  of  the  Institation  and  PteMeni  of  the  Board  of 

BegenU, 
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JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS  OF 

THE  SMITHSONIAN  INSTITUTION. 


Washington,  January  17, 1883. 

In  accordance  with  a  resolation  of  the  Board  of  Regents  of  the  Smith- 
sonian Institation  fixing  the  time  of  the  annaal  session  on  the  third 
Wednesday  in  January  of  each  year,  the  Board  met  to-day  at  10  o'clock 
a.  m. 

Present:  The  Chancellor,  Chief  Justice  M.  R.  Waite;  the  acting 
Vice-President,  Hon.  David  Davis;  Hon.  S.  B.  Maxey;  Hon.  N.  P. 
Htll;  Hon.  O.  F.  Hoab;  Hon.  N.  C.  DEEBixa;  Hon.  S.  S.  Cox )  Hon. 
E.B.Tayloe;  Rev.  Dr.  John  Maclean;  Dr.  AsaGeay;  General  W. 
T.  Sheeman  ;  Dr.  H.  Copp^e;  and  the  Secretary,. Professor  Baied. 

Excoses  for  absence  on  accoant  of  sickness  were  received  tc^m  Hon. 
Peter  Parker  and  Rev.  Dr.  Noah  Porter. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Secretary  presented  a  statement  of  the  finances  of  the  Institution. 

General  Sherman,  from  the  Executive  Committee,  presented  the  an- 
nual report  in  relation  to  the  funds  of  the  Institution,  the  receipts  and 
expenditures  for  the  year  1882,  and  the  estimates  for  the  year  1883.    • 

On  motion  of  Dr  Copp^e  it  was 

Resolved^  That  the  report  of  the  Executive  Committee  for  1882  be 
accepted. 

Sesolvedy  That  the  income  for  the  year  1883  be  appropriated  for  the 
service  of  the  Institution  upon  the  basis  of  the  above  report,  to  be  ex- 
pended by  the  Secretary  with  full  discretion  as  to  the  items,  subject  to 
the  approval  of  the  Executive  Committee. 

The  Secretary  stated  that  the  bronze  statue  of  Professor  Henry,  or- 
dered by  Congress  from  Mr.  W.  W.  Story,  had  just  been  received,  but  that 
owing  to  the  condition  of  the  weather,  it  was  impossible  to  place  it  in 
position  at  the  present  time.  He  suggested  the  propriety  of  deferring 
the  public  unveiling  of  the  statue  until  the  next  annual  meeting  of  the 
National  Academy  of  Sciences  in  April.  He  also  stated  that  Mr.  Story 
was  now  in  the  city,  had  examined  the  Smithsonian  grounds,  and  fully 
approved  of  the  site  for  the  statue  suggested  by  the  Executive  Com- 
mittee. 

On  motion  of  General  Sherman  it  was 

Resolvedj  That  the  19th  of  April,  1883,  be  selected  as  the  day  for  the 
ceremony  of  unveiling  the  statue  of  Professor  Henry,  and  that  the 
Congress  of  the  United  States,  the  Diplomatic  Corps,  the  Executive 
Departments,  and  the  public  generallv  be  invited  to  be  present. 
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Dr.  Maclean  having  called  the  attention  of  the  Board  to  the  fact  that 
the  sundry  papers  of  Professor  Henry  on  scientific  subjects  had  not 
been  published  in  the  series  issued  by  the  Smithsonian  Institution,  it 
was 

Bcsolvedj  That  the  Secretary  be  requested  to  have  the  scientific  writ- 
ings of  Prof.  Joseph  Henry  collected  and  published. 

The  Secretary  presented  his  annual  report  of  the  operations,  expendi- 
ditures,  and  condition  of  the  Institution  for  the  year  1882. 

On  motion  of  Mr.  Cox  it  was 

Besolvedj  That  the  report  of  the  Secretary  be  referred  to  the  Execn- 
five  Committee,  with  authority  to  transmit  it  to  Congress. 

The  Secretary  called  attention  to  the  imx)ortance  of  fire-proofing  the 
eastern  portion  of  the  Smithsonian  building,  especially  as  the  supply  of 
water  was  now  so  scanty  that  none  could  be  had  above  the  basement 
floor.  The  OommitfiCe  on  Appropriations  of  Congress  had  given  assur- 
ance that  the  necessary  amount  should  be  granted  at  the  present  session. 

The  Secretary  also  called  attention  to  the  growth  of  the  Government 
collections  and  the  necessity  for  speedy  action  in  relation  to  an  addi- 
tional building  for  the  use  of  the  Museum  and  the  Oeological  Survey. 
He  presented  the  following  bill,  which  had  been  introduced  in  the  House 
of  Representatives,  on  the  10th  of  April,  1881,  by  Hon.  Mr.  Shallen- 
berger,  and  was  now  before  the  Committee  on  Public  Buildings  and 
Grounds. 

POETY-SEVENTH  CONGBESS,  PlEST  SESSION.— H.  R.  6781. 

A  BILL  for  the  ereotion  of  a  flie-proof  bailding  on  the  soath  portion  of  the  Smith- 
sonian Reservation,  for  the  accommodation  of  the  United  States  Geological  Survey, 
and  for  other  porposes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United 
Staies  of  America  in  Congress  assembled^  That  the  sum  of  two  hundred 
thousand  dollars  be,  and  hereby  is,  appropriated,  out  of  any  money  in 
the  Treasury  not  otherwise  appropriated,  for  the  erection  of  a  fire-proof 
building  on  the  south  portion  of  the  Smithsonian  Reservation,  for  the 
accommodation  of  the  United  States  Oeological  Survey,  and  for  other 
purposes :  Provided^  That  the  consent  of  the  liegents  of  the  Smithsonian 
Institution  be  first  obtained  thereto,  and  that  the  building  be  under 
their  direction  when  completed :  And  provided  further^  That  the  building 
be  erected  by  the  Architect  of  the  Capitol,  in  accordance  with  plans 
approved  by  the  Director  of  the  United  States  Oeological  Survey,  the 
Secretary  of  the  Smithsonian  Institution,  and  the  Architect  of  the  Cap- 
itol, acting  as  a  board  therefor." 

After  a  very  full  expression  by  the  Regents  in  favor  of  immediate 
action,  on  motion  of  Oeneral  Sherman  it  was 

Besolvedj  That  the  Board  of  Regents  of  the  Smithsonian  Institution 
recommend  to  Congress  to  enlarge  the  National  Museum,  so  as  properly 
to  exhibit  the  mineral,  geological,  and  other  collections  already  on  hand 
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and  increasing  each  year,  by  the  erection  of  a  flre-proof  bailding  on  the 
southwest  comer  of  the  Smithsonian  Beservation,  similar  in  style  to 
the  present  National  Museum ;  and  they  request  an  appropriation  of 
$300y000  therefor,  to  be  expended  under  the  direction  of  the  Regents 
of  the  Institution. 

On  motion  of  Dr.  Gray  it  was 

Besolvedj  That  the  Chancellor,  General  Sherman,  and  the  Secretary 
be,  and  they  are  hereby,  authorized  and  empowered  to  act  for  and  in  the 
name  of  the  Board  of  Begents  in  carrying  into  effect  the  provisions  of 
any  act  of  Congress  which  may  be  passed  providing  for  the  erection  of 
an  additional  building  for  the  National  Museum. 

The  Secretary  informed  the  Board  of  the  death  of  Miss  Margaret 
Connor,  a  lady  who  had  been  employed  for  fifteen  years  in  the  Institu- 
tion, and  recommended  an  allowance  of  one  hundred  dollars  to  defray 
the  expense  of  medical  attendance  and  other  expenses  of  her  last  illness, 
which,  on  motion  of  Mr.  Maxey,  was  agreed  to. 

The  Board  then  adjourned  to  meet  on  the  19th  of  April,  1883,  to  attend 
the  ceremonies  of  unveiling  the  statue  of  Professor  Henry. 


REPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION  FOR  THE  YEAR 

1882, 

The  Execative  Committee  of  the  Board  of  Begents  of  the  Smith- 
sonian Institation  respectfully  submit  the  following  report  in  relation 
to  the  funds  of  the  Institution,  the.  appropriations  by  Congress  for  the 
National  Museum  and  other  purposes,  the  receipts  and  expenditures 
for  both  the  Institution  and  the  Museum  for  1882,  and  the  estimates  for 
the  year  1883 : 

Condition  of  the  fund  January  1,  1883. 

The  amount  of  the  bequest  of  James  Smithson  deposited 
in  the  Treasury  of  the  United  States  (act  of  Congress 
August  10, 1846) . . $515,109  00 

Residuary  legacy  of  Smithson,  added  to  the  fund,  deposited 
in  the  Treasury  of  the  United  State's  (act  of  Congress 
February  8, 1867) 26, 210  63 

Addition  to  the  fund  from  savings,  &c.  (act  of  Congress 
February  8, 1867) 108, 620  37 

Addition  to  the  fund  by  bequest  of  James  Hamilton,  of 
Pennsylvania  (1874) 1,000  00 

Addition  to  the  fund  by  bequest  of  Simeon  Habel,  of  New 
York(1880) 500  00 

Addition  to  the  fund  by  proceeds  of  sale  of  Virginia  bonds 
(1881).. $51,500  00 


Total  permanent  Smithson  fund  in  the  Treasury  of 
the  United  States,  bearing  interest  at  6  per  cent, 
per  annum $703, 000  00 


Statement  of  the  receipts  and  expenditures  for  the  year  1882. 

BEOEIPTS. 

Interest  for  the  year  1882  ftom  the  United  States $42, 180  00 

Balance,  cash  on  hand  January  1, 1882 25,255  52 


Total  receipts $67,435  52 
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EXPENDITUBES. 

For  operations  of  the  Institation  daring  the  year,  viz : 

Building: 

Bepairs  and  improvements $649  30 

Fomitare  and  fixtares 1, 346  53 

General  expenses : 

Meetings  of  the  Board 411  25 

Lighting  the  building 53  10 

Postage  and  telegraph :... 166  11 

Stationery 954  49 

Incidentals,  freight  ice,  &o 492  81 

Books  and  periodicals 1,793  76 

Salaries  and  labor • 16,415  18 

Publications  and  researches: 

Smithsonian  oontribations 732  50 

Miscellaneous  collections 4, 939  37 

Annual  report 1, 728  03 

Explorations 3, 036  35 

Apparatns   98  10 

liiterary  and  scientific  exchanges 4, 981  19 

Total  expenditures $37,798  07 

Balance  January  1, 1883 $29, 637  45 
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ESTIMATES  FOB  1883. 


The  following  are  the  estimates  of  receipts  by  the  Institution  proper 
for  the  year  1883,  and  of  the  appropriations  required  for  carrying  on  its 
operations  during  the  same  period : 

Beoeipts. 

Interest  on  the  permanent  fund,  receivable  July  1, 1883, 

and  January  1, 1884 $42,180  00 

Expenditures. 

For  building  and  repairs $1, 500  00 

For  general  expenses,  including  salaries 19, 000  00 

For  publications  and  researches 12, 000  00 

For  exchanges 7, 000  00 

For  contingencies 2,680  00 

$42, 180  00 


XVI  REPOBT   OP  EXECUTIVE   COMMITTEE. 

NATIONAL  MUSEUM  AND  OTHEB  OBJEOTS  COMMITTED  BY  CONOBESS 

TO  THE  SMITHSONIAN  INSTITUTION. 

The  following  is  a  statement  of  the  accounts  of  appropriations  made 
by  Congress*  for  disbursement  under  the  direction  of  the  Smithsonian 
Institution. 

PRESERVATION  OF  COLLECTIONS,  NATIONAL  MUBET7M. 

Balance  available  January  1, 1882 $32, 882  19 

Appropriated  for  fiscal  year,  1882-^83 91, 000  00 

Total  available $123,882  19 

Expended  as  per  vouchers  audited,  in  1882 1 79, 058  88 

Balance  available  January  1, 1883,  for  six  months  ending 
with  fiscal  year  June  30, 1883 $44,823  30 

PRESERVATION  OF  COLLECTIONS,  ARMORY  BUILDING. 

Balance  available  January  1, 1882 $  1, 058  13 

Appropriated  for  fiscal  year,  1882-'83 2, 500  00 

Total  available : $3,558  13 

Expended  as  per  vouchers  audited,  in  1882 2, 002  34 

Balance  available,  January  1, 1883,  for  six  months  ending 
with  fiscal  year  June  30,  1883 $1,495  79 

FURNITURE  AND  FIXTURES,  NATIONAL  MUSEUM. 

Balance  available  January  1,  1882 $25, 619  00 

Appropriated  for  fiscal  year,  1882-^83 90, 000  00 

Total  available $115, 619  06 

Expended  as  per  vouchers  audited,  in  1882 84, 436  94 

Balance  available  January  1, 1883,  for  six  months  ending 
with  fiscal  year  June  30,  1883 $31,182  12 

NORTH  AMERICAN  ETHNOLOGY— SMITHSONIAN  INSTITUTION. 

Balance  available,  January  1,  1882 $8, 540  90 

Appropriated  for  fiscal  year,  1882-'83 36, 000  00 

Total  available $43, 540  00 

Expended  as  per  vouchers  audited,  in  1882 23, 100  46 

Balia,nce  available  January  1, 1883,  for  six  months  ending 
with  fiscal  year  June  30, 1883 20,440  44 

*  These  acta  are  given  in  faU  in  the  Appendix. 
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CVTBBNATIONAL  .BXCHA27GKS— 8MITH60NIAM  INSTITUTIOK. 

Balance  available  Janaary  1,  1882 $1,50000 

Appropriated  for  flfical  j  ear,  1882-'83 6, 000  00 


T<^1  available $6,600  00 

£xi)ended  as  per  voachers  audited,  in  1882 4, 000  00 


Balance  available  Janaary  1, 1883,  for  six  months  ending 
with  fiscal  year  June  30, 1883 ..  2,500  00 


FIRE-PROOF  BUILDING,  NATIONAL  MUSEUM. 


Balance  available  Jannary  1, 1882 $5, 317  65 

Expended  as  per  voachers  audited,  in  1882 . .        5, 304  38 


Balance  returned  tu  the  United  States  Treasury $13  27 


POLARIS  REPORT. 


Balance  available  January  1, 1882 $3, 597  75 

Expended  in  1882 1, 678  85 


Balance  available  January  1, 1883 $1, 918  90 

CONCLUSION. 

The  Executive  Committee  has  examined  765  vouchers  for  payments 
made  from  the  Smithson  income  daring  the  year  1882,  and  2,169 
vouchers  for  payments  made  from  appropriations  by  Congress  ibr  the 
National  Museum,  making  a  total  of  2,934  vouchers.  All  these  bear  the 
approval  of  the  Secretary  of  the  Institution,  and  a  certificate  that  the 
materials  .and  services  charged  were  applied  to  the  purposes  of  the 
Institution  or  the  Maseum. 

The  committee  has  examined  the  account-books  of  the  Kational 
Maseum,  and  find  the  balances  unexpended  as  before  stated,  viz: 

Preservation  of  collections  . . $44, 823  30 

Armory  building 1, 493  79 

Famiture  and  fixtures , 31, 182  12 

to  correspond  with  the  certificates  of  the  disbursing  clerks  of  the  De- 
partments of  the  Interior  and  of  the  Treasury. 

The  balance  unexpended  of  the  appropriation  of  $8,000  made  by  tbe 
Forty-sixth  Congress  in  1880  for  completing  the  preparation  of  tbe 
report  of  Dr.  Emil  Bessels  of  tbe  scientific  results  of  the  Arctic  expe- 
dition under  the  late  Capt.  G.  F.  Hall,  according  to  the  certificate  of  the 
disbursing  agent  of  the  Treasury  Department,  is  $1,918.90. 
H.  Mis.  26 II 


XVIII  REPORT   OF   EXECUTIVE   COMMITTEE. 

The  quarterly  accoants-current,  the  bank-book,  check-book,  and  jour- 
nals have  been  examined,  and  found  to  be  correct. 

The  balance  to  the  credit  of  the  Institution  proper,  on  the  1st  of 

January,  1883,  in  the  hands  of  the  Treasurer  of  the  United  States, 

available  for  the  current  operations  of  the  Institution,  is  $29,637.45. . 

Eespectfully  submitted. 

Peter  Parker, 

John  Maclean, 

W.  T.  Sherman, 

Executive  OommitUe. 

[Dr.  Maclean's  examination  of  the  expenditures  and  vouchers  was 
limited  to  those  of  the  Smithsonian  Institution  proper,  .January  15, 
1883.] 

Washington,  January  17, 1883. 
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To  the  Board  o/Begents: 

Obhtlembn  :  I  have  the  honor  to  present  herewith  a  report  of  the 
qperationB  and  oondition  of  the  Smithsonian  Institation  for  the  year 
18S2. 

As  in  previons  years,  I  propose  to  include  in  the  present  report,  in 
addition  to  matters  pertaining  strictly  to  the  Institntion,  a  brief  account 
of  the  operations  of  the  National  Museum  and  the  Bureau  of  Ethnol- 
ogy, which  may  be  considered  as  part  of  the  Smithsonian  Institutioni 
as  well  as  of  the  work  of  the  United  States  Fish  Commission,  which  is 
under  my  charge. 

THE  SMITHSONIAir  ISrSTITUTION- 

INTBODXTOTOBY. 

There  are  no  specially  distinctiye  or  prominent  &ots  to  be  mentioned 
in  conneotion  with  the  work  of  the  Institution  and  its  collateral  depart- 
ments during  the  year  1882;  although  it  may  be  said  that,  at  no  time, 
liaa  the  establishment  been  in  better  condition,  whether  we  take  into 
aoooont  the  character  of  the  work  accomplished,  the  economy  of  expendi- 
ture, or  the  satisfactory  condition  of  its  funds  at  the  end  of  the  year. 

The  publications  of  the  Smithsonian  Institution,  or  those  made  under 
ita  direction,  have  been  of  average  amount ;  the  international  exchangee 
taave  been  more  than  ever  extensive  and  important ;  the  sdentiflc  re- 
searohes  of  the  Institution  have  been  extremely  productive,  while  the 
Museum  has  been  enriched  by  a  greater  quantity  of  valuable  material 
than  ever  before. 

THB  HENBY  STATT7E. 

I  am  happy  to  announce  that  the  memorial  statue  of  Professor  Henry, 
the  construction  of  which,  by  Mr.  W.  W.  Story,  was  authorized  by 
Oongress  on  the  1st  June,  1880,  is  finished,  and  in  Washington.  It  was 
hoped  that  it  might  be  delivered  in  time  to  be  in  position  by  the  end  of 
tiie  year  1881.  Owing,  however,  to  certain  imperfections  found  in  the 
statue  after  being  cast  in  bronze,  it  became  necessary  to  reproduce  it; 
and  it  was  not  until  the  month  of  November,  [1882,]  that  it  was  actually 
ooinpleted  and  shipped. 
H.  Mis.  26 ^1 


TS  EEPOBT   OP   THE   8ECRBTABY. 

The  pedestal  of  the  statue,  which  was  made  in  the  United  States,  was 
delivered  in  tbe  early  part  of  the  year,  but  the  statue  itself  did  not 
arrive  from  Borne  until  the  end  of  December.  It  is  hoped  that  the  next 
report  to  the  Board  will  contain  a  notice  of  the  successful  erection  of 
this  memorial. 

THE  BOARD  OF  REGENTS. 

The  original  law  organizing  the  Smithsonian  Institution  provides  for 
vacancies  of  three  members  of  the  House  and  one  member  of  the  Sen- 
ate at  the  end  of  each  Congress,  the  successors  to  be  appointed  by  the 
Speaker  of  the  House  and  the  President  of  the  Senate,  respectively,  in 
the  ensuing  December.  Although  no  special  provision  is  made  for  res- 
ignations, it  would  of  course  naturally  be  inferred  that  an  appointment 
to  a  vacancy  of  this  kind  should  be  for  the  period  of  the  remainder  of  the 
term  of  service  of  the  former  incumbent,  as  is  the  case  in  the  United 
States  Senate.  In  fact,  however,  with  some  previous  vacancies  occur- 
ring by  death,  or  resignation  of  Senatorial  position,  the  service  was 
continued  for  six  years,  and  with  a  result  that  all  the  Senate  regencies 
became  vacant  at  the  same  time.  By  the  appointment,  however,  of 
Senator  Hoar,  on  the  21st  February,  1881,  and  of  Senators  Hill  of  (Oolo- 
rado)  and  Maxey  (of  Texas)  on  the  19th  May,  of  the  saiae  year,  the  nor- 
mal term  of  service  was  re-established,  with  vacancies  occurring  at  inter- 
vals of  two  years — the  term  of  Senator  Hoar  expiring  with  his  Senatorial 
term,  in  March,  1883 ;  of  Senator  Hill,  in  March,  1885 ;  and  of  Senator 
Maxey,  in  March,  1887. 

The  existing  vacancies  of  the  House  members  were  filled  by  the  ap- 
pointment of  Hon.  N.  0.  Deering,  of  Iowa ;  Hon.  E.  B.  Taylor,  of  Ohio ; 
and  Hon.  S.  S.  Gox,  of  New  York. 

The  annual  meeting  of  the  Board  was  held  on  the  18th  of  January, 
1882,  and  was  attended  by  all  the  new  regents.  GThe  Ohief  Justice,  Mr. 
Waite,  referred  to  the  loss  the  Institution  and  the  whole  country  had 
sustained  in  the  untimely  death  of  President  Garfield,  who  had  been 
connected  with  the  Board  of  Begents  with  but  little  interruption  since 
1863.  ' 

GThe  committee  having  in  charge  the  erection  of  the  new  building  au- 
thorized by  Congress  for  the  reception  and  exhibition  of  the  collections 
of  the  Government,  made  a  report  that  the  work  had  been  completed  in 
a  satisfactory  manner  and  within  the  amount  of  the  appropriation.  The 
thanks  of  the  Board  were  voted  to  the  committee  for  the  able  and  sat- 
isfactory manner  in  which  it  had  discharged  its  duties. 

The  thanks  of  the  Board  were  also  tendered  to  General  Montgomery 
0.  Meigs  for  his  highly  valued  services  as  consulting  engineer  of  the 
National  Museum  Building  Commission,  in  connection  with  the  con- 
struction of  the  fire-proof  building  for  the  Museum. 

Authority  was  given  to  the  Secretary  and  the  executive  committee  to 
apply  to  Congress  for  an  appropriation  to  render  the  east  range  and 
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wing  of  the  Smithsonian  Institution  fire-proof,  in  continuation  of  pre- 
vious appropriations  for  the  same  purpose  made  and  applied  to  the 
main  i>ortion  of  the  building. 

FINAKGES. 

The  report  of  the  executive  committee,  which  has  just  been  presented 
to  you,  presents  the  details  of  the  financial  condition  of  the  Institution 
proper,  and  a  report  upon  the  expenditure  of  items  placed  by  Oongress 
under  its  direction.  The  sale  of  the  Virginia  bonds  mentioned  in  the 
last  report  is  still  believed  to  have  been  wise,  and  has  removed  all 
source  of  anxiety  as  to  the  stability  or  amount  of  the  funds  permanentiy 
invested  from  which  a  regular  income  could  be  depended  on.  With  an 
aggregate  fund  of  $703,000  in  the  United  States  Treasury,  the  income 
of  the  Smithsonian  Institution  amounts  to  $42,180.  This,  with  a  bal- 
ance on  hand  at  the  beginning  of  the  year,  has  furnished  the  ftind  from 
which  the  expenses  proper  are  paid.  These  are  classified  under  the 
several  heads  of  building,  general  expenses,  publications  and  researches, 
and  literary  and  scientific  exchanges. 

What  has  heretofore  been  a  very  great  item  of  expense — ^fh>m  $9,000 
to  $11,000 — connected  with  the  international  exchanges,  has  been 
greatiy  reduced  by  the  appropriation  of  Congress  made  specifically  for 
that  purpose.  This  expenditure  is  either  directly  in  the  interest  of 
the  country  at  large,  or  that  of  the  Government  bureaus  and  of  the 
Library  of  Congress,  and  it  is,  therefore,  eminently  proper  that  the 
whole  amount  should  be  refunded.  The  Secretary  of  State  has  ac- 
cordingly asked  for  an  appropriation  of  $10,000  for  the  coming  fiscal 
year,  instead  of  the  $5,000,  which  is  at  present  available.  This  saving 
will  enable  the  Institution  to  extend  its  labors  liberally  in  the  direction 
of  researches  and  publications,  as  well  as  be  available  for  the  unusually 
heavy  repairs  required  in  connection  with  the  Smithsonian  building. 

After  successive  additions  to  the  appropriation  for  a  fire-proof  building 
of  the  National  Museum  the  account  has  been  finally  closed  by  returning 
#13.27  to  the  Treasury. 

The  available  balance  of  the  Smithsonian  Institution  for  the  expendi- 
tures of  the  first  half  of  the  year  1882,  according  to  the  report  of  the 
executive  committee,  amounts  to  $29,637.45. 

BUILBrNaS  OF  THE  INSTITUTION. 

Smithsonian  Building. — "So  unusual  expenditure  has  been  required  to 
keep  this  edifice  in  good  order,  although  a  certain  amount  of  wear  and 
tear  has  of  course  been  necessarily  provided  for.  Some  important 
changes  have,  however,  been  made,  adding  greatly  to  the  facilities  for 
work.  The  entire  basement  has  been  put  in  thorough  order;  the  floors, 
walls,  and  ceilings  covered  with  a  thick  coat  of  whitewash,  answering 
the  double  purpose  of  a  sanitary  protection  and  of  increasing  the 
amount  of  light;  the  improvement  in  the  latter  respect  being  very 
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iDArked.  The  west  basement,  which  has  heretofore  been  oocnpied  indis- 
criminately for  the  preservation  and  elaboration  of  the  collection  of 
birds  and  fishes,  has  been  sabdivided,  and  each  subject  confined  strictly 
to  its  own  section,  much  to  the  improvement  of  the  service.  An  open- 
ing has  been  made  from  the  northwestern  tower  of  the  main  building 
into  the  second  story  of  the  adjacent  corridor;  and  a  stairway  placed 
in  the  tower,  ascending  from  the  basement  to  the  level  of  the  gallery  of 
the  main  hall,  permits  ready  access  between  the  three  floors.  The  spe- 
cial object  of  this  was  to  give  to  the  curators  of  fishes  and  marine  inver- 
tebrates an  opportunity  of  using  the  galleries  of  the  main  hall  in  their 
work  of  arrangement  and  cataloguing.  The  hall  or  corridor  between 
the  main  central  room  and  the  western  or  << pottery"  room  has  been  oc- 
cupied by  the  collection  of  fishes,  for  which  it  was  specially  arranged. 

At  the  last  meeting  of  the  Board  the  Secretary  cfdled  attention  to  the 
combustible  and  insecure  condition  of  the  eastern  portion  of  the  Smith- 
sonian building,  and  presented  plans,  prepared  at  his  request  by  the 
architects,  Messrs.  Oluss  &  Schulze,  which,  without  materially  changing 
the  architecture  of  the  building,  would  provide  largely  increased  accom- 
modations for  offices  and  work-rooms,  the  storage  of  publications,  the 
exchange  system,  &c. 

The  Board  unanimously  adopted  a  resolution  instructing  the  Secretary 
and  executive  committee  to  present  the  subject  to  Congress  and  request 
an  appropriation  for  the  purpose.  The  Secretary,  in  accordance  with 
this  instruction,  sent  the  following  letter  on  the  13th  of  March  to  the 
Speaker  of  the  House  of  Bepresentatives  : 

<^By  instruction  of  the  Board  of  Begents  of  the  Smithsonian 
Institution,  I  have  the  honor  to  transmit  to  Congress  the  following 
resolution  adopted  at  the  last  meeting  of  the  Board,  January  U,  18^ ; 
and,  in  doing  so,  beg  that  it  be  referred  to  the  appropriate  committee 
of  the  House  of  Bepresentatives  and  receive  that  attention  which  the 
urgency  of  the  case  requires : 

^^  ^  BesolvedjThAt  the  Secretary  and  executive  committee  present  a 
memorial  to  Congress  showing  the  importance  and  necessity  of  render- 
ing the  east  wing  of  the  Smithsonian  building  fire-proof,  requesting  an 
appropriation  therefor,  and,  if  the  means  are  furnished,  to  proceed  with 
the  work.' 

*^It  will  be  remembered  that  in  January,  1865,  a  fire  occurred  in  the 
Smithsonian  building,  which  destroyed  a  large  portion  of  the  main 
edifice,  with  its  a^acent  towers,  and  a  very  large  amount  of  valuable 
public  and  private  property. 

<«The  main  building  was  restored  with  fire-proof  materials;  but  the 
east  wing,  composed  entirely  of  wood  and  plaster,  and  which  had  es- 
caped iiyary,  remains  in  its  previous  dangerous  condition.  Originally 
a  lecture  room,  it  was  fitted  up  many  years  ago  with  apartments  for 
the  residence  of  the  late  Secretly  and  his  fiamUy.  This  application  of 
the  wiog,  however,  was  discontinued  after  Professor  Henry's  death  r 
but  the  rooms  thus  set  apart  are  entirely  unsuited  to  the  operations  oi 
the  establishment,  and,  while  in  every  way  objectionable,  the  timbers 
have  decayed,  and  no  arrangements  are  provided  for  proper  lighting^ 
heating,  and  ventilation. 
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^^The  main  building  and  western  extension  are  occupied  by  the  col- 
lections of  the  Government ;  the  east  wing  embraces  the  ofSces  of  the 
Secretary,  chief  clerk,  corrresponding  clerk,  and  registrar,  and  also  ac- 
commodations for  the  extensive  operations  of  the  department  of  in- 
ternational exchanges,  tiie  benefits  of  which  accme  not  only  principally 
to  the  Library  of  (ingress  but  to  all  the  public  libraries  and  scientific 
societies  throughout  the  United  States.  The  rooms  are  filled  with  the 
archives,  files  of  correspondence,  original  scientific  manuscripts,  vouch- 
ers, the  stock  of  Government  and  Smithsonian  publications  for  distri- 
bution at  home  and  abroad,  &c;  and  their  destruction  by  fire,  to  which 
they  are  constantiy  ezxK>sed,  would  be  greatiy  detrimental  to  the  in- 
terests of  the  Government  and  the  general  public. 

'<  In  addition  to  this,  an  extensive  fire  in  the  east  wing  would  endanger 
and  possibly  destroy  the  main  portion  of  the  Smithsonian  building,  the 
upper  and  lower  halls  of  which  contain  rare  specimens  belonging  to  the 
Government,  and  most  of  which  could  not  be  replaced. 

^^  Congress  has  recognized  the  importance  and  propriety  of  gradually 
reconstructing  the  interior  of  the  Smithsonian  building,  in  fire-proof 
materials,  by  making  appropriations  for  the  purpose  at  various  times 
between  1870  and  1875 ;  and  the  last  Oongress,  in  1879,  appropriated 
$3,000  ^for  providing  additional  security  against  fire  in  the  Smithsonian 
building.' 

*^It  is  now  proposed  to  remodel  the  interior  of  the  east  wing  so  that, 
without  disturbing  its  present  architectural  style,  the  internal  capacity 
will  be  doubled  by  a  new  arrangement  of  floors,  partitions,  and  roora, 
and  all  the  rooms  be  adapted  to  the  efficient  prosecution  of  the  work  of 
the  Institution  and  the  various  interests  intrusted  to  its  management 
by  Oongress. 

^^  Inclosed  I  beg  to  send  a  copy  of  the  report  of  the  Board  of  Fire  In- 
spectors (appointed  by  the  District  Oommissioners)  upon  the  condition 
of  the  Smithsonian  building.* 

<*  I  have  the  honor  to  ask,  in  the  name  and  on  behalf  of  the  Board  of 
Begents,  that  the  following  appropriation  be  made  at  the  present  session 
of  Congress,  viz: 

<«  For  continuing  and  completing  the  fire-proofing  of  the  Smithsonian 
Institution,  $50, 000." 

Katumal  Museum  Building. — The  Museum  building  was  received  from 
the  hands  of  the  architects  in  so  complete  a  state  that  but  little  re- 
mained to  be  done  beyond  the  tinting  of  a  portion  of  the  walls  and  the 
filling  up  of  some  of  the  alcoves  with  canvas  frames,  &c.  There  is  yet 
much  to  be  done,  however,  in  the  construction  of  the  necessary  cases  tat 
fbe  accommodation  of  collections.  A  large  addition  to  the  number  was 
made  during  the  year.  It  will  require,  perhaps,  two  more  consecutive 
appropriations,  of  the  usual  amount,  before  all  the  space  contained  in 
the  building  can  be  suitably  occupied  with  the  necessary  means  of 

*  "The  commiflBioii  to  inspeot  bnildings  in  the  Diatrict  beg  leave  to  sabmlt  here- 
with report  No.  5. 

"Bt  mTitAtion  of  Profeesor  Baiid.  the  east  wing  and  connecting  corridor  to  the 
main  oaildlng  of  the  Smithsonian  InstitntioD  were  Tisited  and  inspected.  In  this 
portioii  of  the  boilding  are  aU  the  records  and  valnable  doonments  belonging  to  the 
ustitntion.  The  intenor  is  entirelj  of  wood  and  iUy  arranged,  making  it  espeoiaJly 
TiiMiafit  and  liable  to  accident  from  nro,  thas  endangering  the  entire  bnildins.  As  a 
Batter  of  safety,  this  wing  and  cocridor  should  be  completely  cleared  ont  ana  xebailt 
of  fire-proof  mateiialy  and  ftunished  with  improved  modes  of  communication  aad 
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exhibition.  As  heretofore;  the  cases  have  been,  for  the  most  part,  bailt 
by  contract  outside  of  thp  lU^aseom,  some  in  Washington,  some  in  Phil- 
adelphia, and  others  in  Baltimore,  bat  a  good  deal  of  work  has  been 
done  within  the  building  by  carpenters  and  other  workmen  employed 
by  the  day. 

A  very  great  change  has  been  made  during  the  year  in  the  appear- 
ance of  the  interior,  and  a  very  decided  approach  towards  the  general 
completion  of  the  work  accomplished.  In  order  to  accommodate  the 
increasing  number  of  books  required  for  the  use  of  the  cura>tor8  and 
students  connected  with  the  Museum,  the  original  library  room  wa» 
connected  with  the  one  above  it  by  means  of  a  stairway,  so  that  prac- 
tically two  stories — ^the  lower  one  with  a  gallery — ^have  been  provided. 
It  is  thought  that  at  least  10,000  volumes  can  be  accommodated  in  this 
manner. 

The  accommodations  for  the  storage  of  coal  having  been  found  insuffl- 
dent,  the  vaults  under  the  western  end  of  the  south  firont  of  the  Museum 
were  more  than  doubled  in  extent  during  the  year,  and  space  gained 
in  addition  for  a  blacksmith's  shop  and  machine  shop. 

Armarp  Building. — ^Very  important  changes  have  been  made  during 
the  year  in  the  Armory  building  and  its  surroundings.  This  edifice 
was  assigned  by  Gongress,  a  number  of  years  ago,  for  the  sp^ial  service 
of  the  National  Museum;  to  which,  at  a  later  period,  was  added  by  law 
that  of  the  United  States  Fish  Oommission.  The  original  intent  of  the 
assignment  was  for  the  purpose  of  accommodating  the  collections  ob- 
tained at  the  Oentennial  Exhibition  in  Philadelphia;  but  as  these  were 
removed,  firom  time  to  time,  to  the  National  Museum  building,  after  its 
completion,  the  space  gained  was  takfBn  possession  of  by  the  Fish  Com* 
mission.  The  lower  story,  or  ground  floor,  was  converted  into  a  great 
flsh-propagating  establishment,  for  the  hatching  of  shad,  salmon,  and 
other  food  fishes;  and  it  was  used,  also,  as  a  magazine  for  the  distribu- 
tion of  carp,  black  bass,  &c.  The  second  floor  was  converted  into  a 
series  of  offices,  laboratories,  and  rooms  for  the  messengers  connected 
with  the  fish-transportation  service.  The  third  floor  was  used  as  a 
depot  for  supplies  and  materials  of  the  Fish  Oommission;  and  the 
fourth  story  is  still  occupied  by  the  property  of  the  National  Museum* 

In  order  the  better  to  accommodate  the  service  of  the  Fish  Commis- 
sion, a  switch  or  branch  railroad  track  was,  by  the  permission  of  the 
Superintendent  of  Public  Buildings  and  Grounds,  and  of  the  Commis- 
sioners of  the  District  of  Columbia,  introduced  into  the  area  at  the  south 
of  the  building,  on  which  the  distribution  cars  of  the  Fish  Commission 
can  be  kept,  and  loaded  directly  from  the  Armory  building.  Later  in 
the  year  a  shed  in  the  shape  of  the  letter  L  was  built  on  the  lot,  the 
short  branch  being  used  lor  the  cars,  and  the  long  one  as  a  depository 
forthe  collections  obtained  from  the  proprietors  of  exhibits  in  the  Per- 
manent Exhibition  building  in  Philadelphia.    The  construction  of  a 
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fence  inclosing  the  interior  court  of  the  Armory  yard  gives  great 
security  to  the  large  amount  of  valuable  Government  property  storea 
in  the  main  building  and  it«  annexes. 

Laboratory  of  Natural  History, — By  the  transfer  of  Mr.  T.  W.  Smillie 
and  his  j[>hotographic  apparatus  fi'om  this  buildiT)^  to  the  new  pboto. 
graphic  rooms  sx>ecially  arranged  in  the  southen.^tern  pavilion  of  the 
National  Museum  building,  it  became  possible  to  oiler  accommodations 
for  photographic  work  to  the  force  employed  by  Major  Powell,  in  con- 
nection with  the  (Geological  Survey  and  Bureau  of  Ethnology.  Mr. 
Hillers,  photographer,  has  utilized  the  rooms  of  the  building  j^articu- 
larly  in  the  preparation  of  enlarged  photographs  of  the  scenery  and 
the  aborigines  of  the  West  for  the  windows  of  the  National  Museum. 
It  is  proposed  to  introduce  these  photographs  in  a  large  number  of  the 
windows  of  the  Museum  building,  selecting  for  each  room  the  subjects 
most  appropriate  to  its  contents. 

An  Additional  Museum  Building  required, — Large  and  capacious  as  is 
the  new  Museum  building,  it  has  proved  already  inadequate  to  the  exist- 
ing requirements  of  the  National  Museum.  This  building  was  designed 
primarily  to  accommodate  the  vast  number  of  industrial  and  economical 
exhibits  presented  to  the  United  States  by  foreign  Oovemments  at  the 
close  of  the  Philadelphia  Exposition  of  1876.  A  special  appropriation 
was  made  by  Congress  for  their  transfer  to  Washington  and  tiie  Armory 
building  in  the  square  between  Sixth  and  Seventh  streets  was  assigned 
for  their  reception.  It  required  nearly  sixty  large-sized  freight  cars  to 
tran8i>ort  the  mass. 

Before  the  building  was  completed  in  1881,.  and  available  for  its  pur- 
poses, almost  equally  enormous  additions  had  been  made  to  the  collec- 
tions of  the  various  Government  expeditions  and  of  the  Ethnological 
Bureau,  which,  together  with  many  thousands  of  objects  previously  in 
cbBTge  of  the  Smithsonian  Institution,  but  for  which  there  was  no  room 
in  the  old  building,  constituted  a  much  larger  mass  than  was  originally 
estimated.  It  is  well  known  that  at  the  close  of  the  Centennial  Exposi- 
tion a  company  was  organized  to  take  charge  of  a  large  portion  of  the 
collections  exhibited  on  that  occasion,  and  with  these  and  such  additional 
articles  as  might  be  obtained  to  establish  what  was  known  as  the  ^^  Per- 
manent Exhibition"  in  the  main  Centennial  building,  which  covers  nearly 
eighteen  acres.  This  organization,  after  struggling  for  existence  for 
seiveral  years,  finally  became  unable  to  continue  the  effort,  and  the  col- 
leetlons  in  its  charge  were  speedUy  scattered.  Many  of  these  had  been 
presented  to  the  National  Museum  with  the  understanding  that  they 
▼ere  to  be  left  with  the  Permanent  Exhibition  Company  for  a  period  of 
at  least  a  few  years.  Others,  however,  including  many  of  the  most 
valuable  series,  w^  obtained  for  the  National  Museum  through  the 
effinrts  of  Mr.  Thomas  Donaldson.    All  these  collections  were  carefully 
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;paoked  under  his  charge  and  stored  in  a  boilding  erected  by  him  ad- 
jacent to  the  Oentennial  building. 

An  appropriation  was  made  by  Congress  to  meet  the  cost  of  packing, 

'  shipping  to  Washington,  and  storing  the  collections  in  question.   About 

twenty  cars  were  required  to  transport  them.    They  are  now  contained 

in  a  wooden  building  adjacent  to  the  Armory,  there  being  absolutely 

no  space  for  them  in  the  National  Museum. 

In  addition  to  this  a  cabinet  of  at  least  double  the  magnitude,  made 
by  the  Institute  of  Mining  Engineers  and  deposited  with  the  Pennsyl- 
Tania  Art  Museum  of  Philadelphia,  has  been  offered  to  the  Gtovem- 
^rnent  simply  on  the  condition  of  transfer  to  Washington  and  proper 
•exhibition.  This  is  an  extremely  important  collection,  Ulustrating  the 
mining  resources  and  metallurgy  of  the  TToited  States  and  foreign  coun- 
tries, and  will  constitute  a  most  important  addition  to  the  means  of  in- 
struction at  the  command  of  the  Gtovemment  An  appropriation  will 
be  asked,  and  it  is  hoped  obtained,  for  the  purpose  of  transferring  the 
collection  to  Washington;  but  some  measures  must  be  taken  for  its 
ultimate  display. 

An  even  greater  mass  of  additional  material  to  be  provided  for  will 
be  found  in  the  industrial  collections  of  the  United  States  census  of 
X880,  and  in  the  collections  of  the  United  States  (Geological  Survey. 
The  census  collections  embrace  more  particularly  the  building  stones 
of  the  country,  the  ores  (especially  of  the  precious  metals),  the  com- 
bustibles, such  as  coal,  petroleum,  &rc.,  and.  the  forest  timber. 

All  these  collections  are  of  great  magnitude,  representing  as  nearly 
as  possible  a  full  series  from  all  parts  of  the  country.  They  are  care- 
folly  labelled  and  recorded,  and  will  be  accompanied  by  full  descriptions. 

The  building-stone  collection  is  especially  valuable,  consisting,  as  it 
does,  of  many  thousaads  of  samples  of  marble,  granite,  sandstone,  and 
other  substances,  for  the  most  part  dressed  in  4'inch  cubes,  each  of  the 
&ces  showing  a  different  surface  and  treatment. 

It  is  not  believed  that  any  established  quarry  remains  unrepresented 
in  this  series,  while  many  extremely  valuable  deposits  of  ornamental 
and  building  stones  are  presented  therein  for  the  first  time.  Prepa- 
rations are  in  progress  for  testing  the  strength,  resistance  to  torsion 
and  crushing  force,  and  economical  properties  of  all  these  samples. 
The  collection  is  now  so  far  advanced  that  when  a  public  building  is  to 
be  erected  either  by  the  States  or  the  General  Oovernment  it  will  be 
possible  to  show  specimens  of  all  the  best  building  stones  in  the  vicin- 
ity of  the  locality  involved,  and  to  present  all  the  necessary  data  as  to 
availability,  durability,  cost  of  production,  &c.  Much  use  has  already 
been  made  of  the  collection  by  the  commissioners  of  State  capitals, 
county  court-houses,  &c.,  as  well  as  by  agents  of  the  (General  (Govern- 
ment. 

The  collection  of  ores  made  by  the  census  agencies  is  also  very  ex- 
tensive, that  of  iron  being  particularly  large.    Nearly  every  iron  mine 
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of  any  piominence  in  the  United  States  has  been  visited,  and  samples 
caiefolly  selected,  by  experts.  These  have  been  analyzed  onder  the  di- 
rection  of  Professor  Pampelly,  and  reports  presented  as  to  their  chem- 
ical, and  metallurgical  properties,  and  economical  valae^  All  the  orig- 
inals of  this  research  are  in  charge  of  the  Smithsonian  Institution, 
awaiting  exhibition.  The  same  may  be  said  of  similar  researches  in 
regard  to  the  ores  of  aU  the  other  metals. 

The  work  of  the  United  States  Geological  Survey,  also  of  enormous 
magnitude — ^begnn  under  Mr.  Clarence  King  and  continued  under  M%j. 
J.  W.  Powell — ^has  resulted  in  the  accumulation  of  several  tons  of  speci- 
mens of  fossils,  rocks,  minerals,  ores,  and  the  like.  Very  few  of  these 
can  at  present  be  exhibited  for  want  of  the  necessary  space.  The  Sur- 
vey requires  a  large  number  of  experts  and  assistants,  and  is  at  pres- 
ent very  badly  accommodated.  Sqpie  twenty  rooms  in  the  new  Mu- 
seum building  have  been  assigned  as  quarters  for  the  Director  of  the 
Survey  and  his  assistants. 

This,  however,  causes  great  inconvenience  to  the  other  work  of  the 
Museum,  and  as  the  survey  now  occupies  a  large  building  in  Washing- 
ton, for  which  it  pays  considerable  rental,  and  for  want  of  quarters  in 
Washington  is  obliged  to  scatter  its  stations  over  various  parts  of  the 
TTnited  States,  it  is  thought  desirable  to  ask  Congress  for  an  appropria- 
tion to  erect  a  second  museum  building  corresponding  in  general  char- 
acter to  the  first,  but  on  the  opiM>site  side  of  the  square,  along  the  line 
of  Twelfth  street. 

Tlds  building  it  is  proposed  to  devote  almost  entirely  to  the  mineral 
department  of  the  National  Museum ;  and  when  completed  to  transfer 
to  it  everything  of  a  geological  and  minendogical  nature,  and  also  to 
prepare  a  portion  of  it  especially  for  the  accommodation  of  the  Oeolog- 
ical  Survey,  which  is  at  present  so  inconvenientiy  provided  for.  By 
way  of  economy  it  is  proposed  at  first  to  construct  what  will  represent 
the  western  side  of  the  building,  in  which  office-rooms  and  chemical 
and  other  laboratories  can  be  provided  for. 

It  had  been  proposed  to  erect  a  separate  building  for  the  Geological 
8urv^,  disconnected  llh>m  the  National  Museum ;  but  there  being  no 
ground  available  for  this  purpose,  it  was  thought  expedient  to  ask  for 
an  appropriation  to  furnish  the  required  quarters  on  the  Smithsonian 
reservation,  which  is  at  present  ample  for  the  purpose. 

On  the  10th  of  April  last  the  following  bill  was  accordingly  intro- 
duced into  the  House  of  Bepresentatives  and  referred  to  the  Committee 
on  Public  Buildings  and  Grounds.  The  subject  is  still  before  that 
committee,  and  it  is  impossible  to  state  what  will  be  its  fate  during 
the  present  session.  I  would  recommend  action  on  the  part  of  the  Board 
of >  Begents  in  this  connection,  since  long  before  the  edifice  can  be  com- 
pleted the  need  for  it  will  become  extremely  urgent. 
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"A  BILL  (H.  R.  No.  5781)  for  the  ereotion  of  a  fire-proof  bnildinj^  on  the  Bonth  por- 
tion of  the  Smithsonian  reservation,  for  the  accommodation  of  the  United  States 
Geological  Survey,  and  for  other  purposes. 

^^Be  it  enactedj  dkCj  That  the  sam  of  two  hundred  tboasand  dollars 
be,  and  hereby  is,  appropriated,  oat  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  for  the  erection  of  a  fire-proof  building  on  the 
south  portion  of  the  Smithsonian  reservation  for  the  accommodation  of 
the  United  States  Geological  Survey,  and  for  other  purposes :  Provided^ 
That  the  consent  of  the  Begeuts  of  the  Smithsonian  Institution  be  first 
obtained  thereto,  and  that  the  building  be  under  their  direction  when 
completed:  And promded  further^  That  the  building  be  erected  by  the 
Architect  of  the  Oapitol,  in  accordance  with  plans  approved  by  the 
Director  of  the  United  States  Geological  Survey,  the  Secretary  of  the 
Smithsonian  Institution  and  the  Architect  of  the  Capitol  acting  as  a 
board  therefor.'* 

MEBTINGB  OF  8QIENTIFI0  BODIES. 

The  Board  of  Begents  authorized  the  Secretary  ^'  to  provide  in  the 
building  of  the  new  Museum  such  accommodations  as  the  National 
Academy  of  Sciences  may  need  at  its  meetings  in  Washington,  and  in 
connection  with  the  executive  committee  to  extend  similar  hospitality 
to  other  Organizations  of  cognate  character  and  importance." 

Under  the  authority  thus  conferred,  meetings  were  held  during  the 
past  yjaar  in  the  new  Museum  by  the  National  Academy  of  Sciences 
(April  18, 1882),  the  American  Institute  of  Mining  Engineers  (Febru- 
ary 21, 1882),  and  the  National  Dental  Association  (August  3, 4, 5, 1882). 

The  haU  of  the  Museum  has  also  been  used  for  the  bi-monthly  meet- 
ings of  the  Biological  Society  of  Washington,  and  for  lectures  on  Satur- 
day afternoons  in  the  months  of  March  and  April,  1882,  under  the  au- 
spices of  the  Anthropological  and  Biological  Societies  of  Washington. 

The  following  is  a  list  of  these  lectures : 

Introductory  Address.  By  M%j.  J.  W.  Powell,  Director,  United  States 
Geological  Survey. 

Soientiflc  and  Popular  Views  of  Nature  Oontrasted.  By  Prof.  Theo 
Gill. 

What  is  Anthropology  f    By  Prof.  Otis  T.  Mason. 

Contrasts  of  the  Appala<diian  Mountains.  By  Prof.  J.  W.  Ohicker- 
ing,  Jr. 

Outlines  of  Sociology.    By  Maj.  J.  W.  Powell. 

Little  Known  Facts  about  Well-Enown  Animals.  By  Prof.  0.  V. 
Biley. 

Paul  Brooa  and  the  French  School  of  Anthropology.  By  Dr.  Bobert 
Fletcher. 

Deep  Sea  Explorations.    By  Prof.  Wm.  H.  Dall. 

How  we  See.    By  Dr.  Swan  M.  Burnett. 

I  would  state  that  a  formal  visit  was  made  to  the  Institution  on  the 
2d  February,  1882,  by  the  newly  appointed  Ohinese  minister,  Mr.  Oheng 
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Tsao  Ja,  with  his  staff,  accompanied  by  Hon.  Peter  Parker,  one  of  the 
Regents.  These  gentlemen  seemed  much  interested  in  the  work  of  the 
establishment,  and  promised  hearty  co-operation  on  the  part  of  the 
Chinese  Government  in  the  way  of  exchanges,  contribntions  to  the  Mu- 
seum, &c. 

BOUTINE  WOBK  OP  THE  INSTITUTION. 

Administration. — ^The  personjiel  of  the  Smithsonian  Institution  has 
remained  practically  unchanged  since  the  last  report. 

Oorre8pandenoe.^lD.  all  the  public  Departments,  the  correspondence 
constitutes  a  very  large  part  of  the  office  work,  and  the  fact  that  the 
Smithsonian  Institution  has  come  to  be,  in  a  measure,  a  bureau  of  in- 
formation, adds  greatly  to  the  number  of  letters  received  and  requir- 
ing responses. 

It  is  a  rule  of  the  Institution,  observed  from  its  earliest  days,  that 
no  respectful  request  for  information  ever  goes  without  an  answer — 
either  supplying  what  is  wanted,  or  expressing  inability  to  do  so.  In 
the  latter  case  references  are  frequently  given,  which  answer  the  desired 
object. 

The  known  interest  of  the  Institution  in  the  subject  of  Anthropology 
induces  many  notices  to  be  sent  to  it  of  the  discovery  of  Indian  relics, 
their  characteristics,  and  other  details;  the  more  interesting  portions 
of  which  are  usually  extracted  and  published  in  the  annual  report  The 
number,  however,  has  become  so  great  that  at  present  it  is  impossible 
to  give  them  in  detail,  as  heretofore;  but  a  careful  abstract  is, made, for 
publication  in  the  annual  report,  by  Prof.  O.  T.  Mason,  the  editor  in 
charge  of  this  subject. 

The  correspondence  with  all  parts  of  the  United  States— largely,  how- 
ever, through  members  of  Congress — ^in  connection  with  the  supposed 
discovery  of  valuable  minerals,  has,  as  heretofore,  represented  a  very 
considerable  portion  of  the  business. 

Applications  for  position  in  the  Institution  and  its  allied  departments 
still  continue  to  be  numerous.  At  best  there  can  be  but  very  few  vacan- 
cies in  the  administrative  and  laboring  force,  and  hence  it  is  rarely 
possible  to  give  a  favorable  response  to  any  such  application,  whatever 
the  merit  of  the  applicant,  or  however  strong  and  satisfiMtory  the  testi- 
monials presented.  The  unpleasant  necessity  accordingly  remains  of 
almost  uniformly  declining  the  urgent  appeals  of  those  seeking  official 
position  and  occupation. 

B3BSBAB0HBS  AND  EXPLORATIONS. 

During  no  previous  year  has  the  Smithsonian  Institutioih  been  con- 
nected with  so  many  different  and  important  explorations  of  various- 
legioDS,  especially  of  America,  as  during  that  which  has  just  dosed f 
and  the  results  of  the  work  are  of  commensurate  value. 
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Among  the  snbjeots  to  whieh  the  Institation  has  always  devoted 
special  attention  has  been  that  of  developing  a  knowledge  of  the  eth- 
nology and  physical  and  natoral  history  of  the  less  known  portions  of 
the  globe;  confining,  however,  its  attention  more  particularly  to  Amer- 
ica. There  are  yet  so  many  regions  to  be  investigated^  that  whatever 
fonds  are  available  for  its  purposes  can  always  be  advantageously  em- 
ployed; and  the  limitations  in  this  respect  have  always  been  keenly 
felt. 

It  is,  of  coursCi  the  policy  of  the  Smithsonian  Institution,  in  tUs  and 
in  all  other  subjects,  to  occupy  no  ground  that  is  covered  by  other  suf- 
ficient agencies;  and  where  the  United  States  Government  or  any  other 
body  is  at  work  in  exploration  the  Institution  does  not  interfere,  except 
in  so  to  as  it  can  act  concurrently  to  advantage.  For  the  third  of  a 
century  the  Institution  has  worked  harmoniously  with  the  various 
branches  of  the  Government  in  this  connection;  and  by  calling  atten- 
tion to  the  importance  of  special  inquiries,  not  originally  contemplated 
in  the  official  research,  by  securing  the  appointment  of  competent  ex- 
perts, by  taking  charge  of  the  notes  and  collections  made,  and  assisting 
in  their  elaboration  and  preparation  for  publication,  and  in  various 
other  ways,  it  has  been  able  to  guide  effort,  and  to  secure  the  accom- 
plishment of  its  object  on  a  very  large  scale. 

The  number  of  exhibitions  that  the  Institution  has  been  more  or  less 
connected  with  during  the  period  mentioned  is  very  great,  and  it  la 
difficult  to  calculate  the  influence  that  it  has  thus  exerted  in  the  devel- 
opment of  knowledge  in  ethnology  and  natural  history  in  general,  and 
particularly  in  that  of  northern  and  middle  America. 

Of  later  years  the  strongest  ally  and  associate  of  the  Smithsonian 
Institution  and  its  work,  has  been  the  United  States  Signal  Serviee; 
first,  under  General  Meyer,  and  next  under  General  Hacen.  Both  these 
officers  have  always  exhibited  the  ntmost  readiness  to  render  all  the  aid 
in  their  power  toward  the  fiortherance  of  the  objects  of  the  Institutioni 
and  especially  by  permitting  it  to  nominate  persons  to  the  charge  of^  or 
to  act  as  asdstants  in,  the  principal  observation  stations  who,  while 
oompetent  meteorological  observers,  were  at  the  same  time  naturaUsts 
and  able  to  utilize  their  opportunities  to  the  utmost.  The  Institution 
in  these  cases  has  usually  met  all  the  expenses  in  addition  to  what  was 
required  for  the  purely  meteorological  service;  supplying  ontfit,  arseniCi 
Ammunition,  &c,  and  taking  charge  of  the  collections  and  having  them 
properly  elaborated  for  publication. 

The  previous  reports  of  the  Institution  contain  many  references  to 
this  most  satisfiActory  co-operation;  and  this  has  been  even  more  marked 
and  efficient  during  1882  than  formerly;  as  will  be  readily  realized  by 
the  followihg  account,  in  which  I  propose  to  take  up  the  several  regions, 
4md  show  the  more  important  work  that  has  been  done  either  by  the 
Institution  alone,  or  in  coi\junction  with  the  Signal  Service  and  other 
parties. 
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Oreenland. — ^It  will  be  remembered  that  in  1881  Lientenant  Greeley 
was  sent,  by  the  Ohief  Signal  Officer,  in  charge  of  a  party  to  establish 
an  international  meteorological  station  at  Lady  Franklin  Bay,  in  lati- 
tade  81^  S&  north.  The  party  was  taken  to  its  destination  on  the 
steamer  "  Proteus,"  a  sailing  vessel  chartered  in  Newfoundland,  and  was 
safely  landed,  wiOi  all  its  stores,  on  the  north  shore  of  Lady  Franklin 
Bay,  at  Gamp  Gonger,  The  naturalist  and  surgeon  of  the  party  in 
charge.  Dr.  Pavey,  had  preceded  the  expedition  to  Greenland  by  about 
one  year,  being  occupied  during  the  interval  in  studying  the  natural 
history  and  ethnology  of  the  country.  In  1882,  with  an  appropriation 
made  by  Gongress  for  the  purpose,  a  relief  party  was  organized  by  the 
Signal  Office  to  carry  out  stores  and  supplies.  As  Dr.  Pavey  intimated 
his  desire  to  return  during  1882,  the  Institution,  at  the  request  of  Gen- 
eral Hazen,  selected  Dr.  Hoadley  to  All  the  place,  as  a  surgeon  of 
ability  and  an  experienced  paturalist.  This  relief  party,  with  the  sup* 
plies  and  stores,  left  Newfoundland  on  the  steamer  ^^ Neptune"  on  its 
way  to  Lady  Franklin  Bay;  but,  on  account  of  the  ice,  was  unable  to 
reach  its  destination;  and  after  depositing  the  stores  on  the  shore 
and  marking  their  position  by  intelligible  indications,  it  returned 
to  the  United  States.  During  the  voyage.  Dr.  Hoadley  was  able  to 
utilize  the  slight  oppcnrtunity  at  his  command  in  collecting  some  inter- 
esting specimens  of  birds  and  other  objects  of  natural  history.  The 
commander  of  the  party  brought  back  a  very  finely  constructed  sldn 
tNMit,  which  has  been  deposited  by  the  Ghief  Signal  Officer  in  the 
National  Museum. 

Labrador. — ^A  very  important  beginning  towards  the  exploration  of 
Labrador  has  been  made  during  the  year  by  the  establishment,  by  the 
United  States  Signal  Service,  of  an  international  meteorological  station 
on  Ungava  Bay,  its  northern  extremity.  Mr.  Lucien  M.  Turner,  who  has 
beenconnected  with  theservicefor  many  years  in  stations  at  St.  Michael's, 
Alaska,  and  at  many  points  along  the  Aleutian  Islands,  was  selected 
to  establish  a  new  station  on  the  eastern  coast  of  the  continent,  and  one 
fhat  should  be  at  a  suitable  distance  from  the  Greenland  station,  and 
those  more  or  less  acyaeent  to  it  of  the  German  and  English  Govern- 
ments. The  courtesy  of  the  Hudson's  Bay  Oompany,  which  had  been 
ao  signally  exhibited  to  the  Smithsonian  Institution  in  connection  with 
the  researches  of  Mr.  Kennicott  and  others  more  than  twenty  years  ago, 
was  again  displayed,  in  its  hearty  consent  to  make  Fort  Ohimo,  in 
Ungava  Bay,  the  seat  of  the  settlement  in  question ;  and  Mr.  Turner 
aoooidingly  left  Quebec  on  a  schooner  for  Bigolette  Station,  where, 
taking  the  Hudson's  Bay  steamer,  he  proceeded  to  Ungava.  His  equip- 
ment for  making  collections  of  all  kinds  was  very  complete,  and  was 
also  transported  by  the  Hudson's  Bay  Oompany.  He  had  received  an- 
tiiority  from  the  Institution  to  obtain  the  necessary  goods  at  the  post, 
and  to  secure  such  objects  by  barter  with  the  Eskimo  as  could  not 
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otherwise  be  readily  obtained.  The  vessel  retnmed  very  soon  after, 
leaving  Mr.  Tomer  and  his  equipment;  but  his  letters  indicate  his  entire 
satisfection  with  the  proBi>ect,  of  ef&dent  work  both  in  meteorology  and 
in  natural  history.  We  are  assured  by  the  company's  oflScer  at  Fort 
Ohimo  of  his  hearty  co-operation ;  and  are  also  gratified  at  the  assurance 
that,  in  their  season,  the  variety  of  objects  of  natural  history  is  very 
great,  especially  of  birds,  with  their  nests  and  eggs.  Four  boxes  of  col- 
lections were  received  from  Mr.  Turner  by  way  of  London,  and  found  to 
contain  many  articles  of  much  interest.  In  accordance  with  the  under- 
standing with  Mr.  Turner,  the  collections  will  all  be  retained,  so  that  he 
may  work  them  up  at  the  proper  time. 

This  may  be  an  appropriate  place  to  mention  that,  before  leaving  the 
country,  Mr.  Turner  completed  his  elaborate  report  upon  the  natural 
and  physical  history  of  Alaska,  and  left  it  in  the  hands  of  the  Chief 
Signal  Officer  for  such  use  as  he  might  see  fit  to  make  of  it. 

A  second  exploration  of  Labrador  during  the  year  was  prosecuted  by 
Mr.  Winfred  A.  Steams,  a  New  England  naturalist  who  has  been  in 
the  habit  of  spending  several  years-successively  on  the  coast,  although 
considerably  fiirther  south  than  the  station  occupied  by  Mr.  Turner. 
That  gentleman  applied  to  the  Institution  for  the  necessary  alcohol  to 
preserve  objects  of  marine  zoSlogy,  and  has  forwarded  to  Washington 
a  satisfactory  return.  A  report  by  him  on  the  various  si>ecies  of  animals 
observed  during  his  successive  visits  to  Labrador  has  been  presented 
to  the  Institution,  and  will  shortly  be  published  in  the  Proceedings  of 
the  National  Museum. 

Aretio  Ocean. — ^The  ill-&ted  voyage  of  the  Jeannette  came  to  a  dose 
by  the  wrecking  of  the  vessel,  and  the  loss  of  two  out  of  the  three  divis- 
ions into  which  the  party  was  made  up  in  the  effort  to  reach  the  actual 
settlements  on  the  Siberian  coasts.  Among  those  saved  Was  Mr.  Bay- 
mond  L.  Newcomb,  the  gentleman  nominated  by  the  Institution  as 
naturalist  to  the  expedition.  Mr.  Newcomb  was  able,  in  spite  of  all  the 
privations  and  trials  of  the  return,  to  save  many  of  his  notes  and  four 
specimens  of  one  of  the  rarest  of  known  birds,  namely,  Boss'  Onll,  which 
is  a  small  spedes,  characterized  by  a  wedge-shaped  tail,  and  having, 
also,  a  black  ring  around  the  neck,  in  striking  contrast  with  the  other- 
wise white  plumage.  Mr.  Newcomb  knowing  well  the  interest  to  natur- 
alists of  these  specimens,  carried  them  with  him,  and  delivered  them 
to  the  Smithsonian  Institution.  They  are,  naturally,  not  in  veiy  good 
condition,  but  would  be  prizes  under  any  circumstances. 

The  disastrous  history  of  the  Jeannette,  almost  unexampled  among 
Arctic  explorations  in  its  btalities,  does  not  come  within  my  province 
to  detail. 

Alaska. — Of  all  the  stations  in  this  vast  and  comparatively  unknown 
region,  the  most  important  occupied  during  i;he  year  is  that  at  Point 
Barrow,  situated  in  latitude  71}^  N.,  the  northernmost  point  of  conti- 
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nental  North  America,  and  forming  a  part  of  the  purchase  by  the  United 
States  from  Bussia  in  1867. 

In  1881  a  thoroughly  organized  party  was  sent  to  that  region  by  the 
Ohief  Signal  Officer,  nnder  the  command  of  Lieutenant  Bay,  with 
Dr.  Oldmison  as  surgeon,  and  Professors  Smith  and  Murdoch  as 
meteorological  observers  and  naturalists ;  the  latter  gentlemen  having 
been  nominated  by  the  Smithsonian  Institution  at  the  request  of  Gen- 
eral Hazen.  Both  of  them  trained  and  accomplished  naturalists,  and 
of  much  experience  in  practical  work,  a  great  deal  is  hoped  from  them, 
as  well  as  from  the  party  generally,  in  the  thorough  investigation  of  the 
anthropology  and  biology  of  the  northern  coast. 

A  vessel  sent  by  the  United  States  Signal  Office  to  Point  Barrow  with 
supplies,  under  lieutenant  Powell,  found  the  party  in  admirable  condi- 
tion, and  brought  back  a  large  number  of  very  interesting  specimens, 
which  have  already  greatly  increased  our  knowledge  of  the  Eskimo 
and  of  the  animal  life  of  the  region.  The  labor  of  getting  settled,  and 
of  organizing  the  station,  prevented  the  full  utilization  of  the  occasion 
by  the  naturalists  of  the  expedition.  It  is  expected,  however,  that  by 
the  next  year's  return  the  objects  secured  will  be  of  very  great  interest, 

surpassing  even  those  that  have  already  come  to  hand. 

« 
Among  the  most  noted  features  of  the  collections  returned  from  the 

expedition  are  the  many  implements,  such  as  hammers,  chisels,  scrap- 
ers, &C.,  made  of  a  form  of  Jadite,  closely  allied  to  the  precious  Jad- 
ite  of  China  and  Ifew  Zealand;  and  many  other  objects  of  Eskimo 
workmanship  are  scarcely  less  interesting. 

Among  the  birds,  the  eggs  of  three  species  of  Arctic  wading  birds 
constitute  important  novelties  in  the  collections  of  the  National  Mu- 
seum.   There  were  also  some  rare  fishes,  marine  invertebrates,  &c. 

Among  the  most  important  collections  received  from  Alaska  during 
the  year  are  the  ethnological  objects  transmitted  by  Mr.  J.  J*  McLean, 
Signal  Service  observer  at  Sitka.  This  gentleman  has  well  utilized  the 
opportunities  at  his  command  by  securing  several  very  fine  collections 
both  of  modem  and  prehistoric  workmanship  of  the  Alaskan  Indians ; 
adding  much  to  the  richness  of  the  material  in  the  National  Museum. 

While  engaged  in  his  surveying  work  in  Alaskan  waters,  on  the  Coast 
Survey  steamer  Hassler,  Commander  Henry  E.  Nichols  of  the  Navy  has 
continued  lus  important  service  begun  several  years  before  on  the  Oulf 
of  California,  in  obtaining  rare  specimens  of  animals,  especiaUy  fishes. 
A  large  collection  of  marine  animals,  made  by  him,  is  now  on  its  way 
from  California. 

Saint  MichaePg. — No  collections  were  received  during  the  year  from 
Saint  Michael's;  a  station  which  while  in  charge  first  of  Mr.  Turner, 
and  next  of  Mr.  Nelson,  has  been  so  great  a  source  of  supply  to  the 
National  Museum.  It  is,  however,  expected  that  a  consignment  of  in- 
terest will  be  received  next  year. 
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Nushagdk. — ^This  station,  also  one  of  the  important  points  of  service 
of  the  Signal  Office,  is  in  charge  of  Mr.  0.  L.  McKay,  who  went  there  in 
1881  with  the  osaal  snpply  of  apparatus  for  meteorological  ol>8ervation, 
and  of  outfit  by  the  Smithsonian  Institution.  Few  localities  on  the 
coast  are  more  important  than  Bristol  Bay,  on  which  Nushagak  is  sit- 
uated ;  and  it  is  eKi>ected  that  Mr.  McKay  will  do  full  justice  to  the  op- 
portunity ;  having  been  well  trained,  both  as  an  observer  and  collector, 
under  Professor  Jordan,  of  Bloomington,  Ind.  A  large  amount  of  ex- 
tremely valuable  material  has  been  ftimished  by  Mr.  McKay,  those  of 
most  interest  being  the  ethnological  objects.  Many  interesting  species 
of  birds  and  their  eggs,  of  mammals,  and  of  fishes  have  also  been  sent. 

Some  interesting  collections  have  been  received  from  Pribylov,  one  of 
the  fur-seal  islands,  furnished  by  Mr.  J.  H.  Moulton.  Of  these  a  very 
flue  walrus  head  with  tusks  has  been  mounted  by  Mr.  Homaday,  taxi* 
dermist  of  the  National  Museum. 

Kodiak. — ^A  very  accomplished  naturalist  and  collector,  Mr.  W.  J. 
Fisher,  is  now  established  at  Kodiak  as  tidal  observer  of  the  United 
States  Coast  Survey,  and  fh>m  him  the  Institution  has  received  a  num- 
ber of  extremely  interesting  objects.  These  are,  for  the  most  part, 
ethnological  and  zo51ogical;  and  will  be  referred  to  in  another  part  of 
this  report.  The  most  interesting  acquisition  of  Mr.  Fisher  is  a  new- 
species  of  petrel,  which  has  been  called  (Estrelata  fisherx  by  Mr.  Bidg- 
way,  after  the  discoverer. 

The  fishes  collected  by  Mr.  Fisher  are  particularly  interesting;  as  be 
is  weU  versed  in  Pacific  ichthyology,  and  able  to  make  a  judicious  se- 
lection where  it  is  required. 

From  the  other  islands  of  the  Aleutian  group  not  much  has  come  to 
hand  in  1882;  a  few  specimens  collected  in  previous  years  only  having 
been  received. 

OomiMmder  Islands. — ^Not  in  any  way  inferior  in  importance  to  the 
other  work  of  the  year  have  been  the  results  of  an  expedition  made 
to  the  Oommander  Islands  by  Dr.  L.  St^neger.  This  gentieman,  an 
accomplished  natursdist  of  Korway,  visited  the  Smithsonian  Institution 
in  1881  for  the  purpose  of  studying  the  collections  of  aquatic  birds  in 
the  National  Museum,  and  when  this  was  done,  ofTered  his  services  to 
the  Institution  for  any  exploration  that  might  be  desired.  His  first  idea 
was  that  of  research  in  the  Sandwich  Islands,  and  next  in  the  West 
Indies;  but  finally  the  interest  of  an  exploration  in  the  Oommander 
Islands  induced  tiie  Institution  to  make  the  necessary  arrangements  to 
send  him  to  that  region.  It  may  be  stated,  in  this  connection,  that 
this  group  of  small  islands  is  situated  about  100  miles  off  Petropau- 
lovski  on  the  coast  of  Kamchatka,  and  that  its  special  interest  lies 
in  the  fact  of  its  originally  having  been  the  locality  of  the  northern 
sea-cow — the  Wiytina  gigas — a  marine  mammal  closely  allied  to  the 
dngong  and  manatee  but  of  enormous  size,  measuring  30  feet  and 
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upwards  in  length,  and  weighing  many  tons.  When  the  islands  weie 
discovered  by  the  Bnssians  in  November,  1741,  the  species  was  very 
abundant;  but  in  a  few  years  it  was  entirely  exterminated,  and  it  is 
believed  to  be  considerably  more  than  one  hundred  years  since  the 
last  survivor  perished.  Quite  naturally,  the  possession  of  some  remains 
of  this  animal  is  a  great  desideratum  among  museums;  and  until 
recently  the  only  relics  were  in  the  museum  of  the  Academy  of  Sciences 
in  St.  Petersburg.  In  completing  his  famous  voyage  over  the  Euro- 
pean seas,  around  by  the  Arctic  Ocean  and  the  Pacific,  Professor  Nor- 
denskj51d,  obtained  at  Bering  Island,  of  the  Commander  group,  a  num- 
ber of  bones  of  the  Bhytina,  of  the  acquisition  of  which  he  was  justly 
proud.  Desirous  of  obtaining  specimens  of  the  animal  fqr  the  Na- 
tional Museum,  the  Smithsonian  Institution  very  gladly  availed  itself 
of  the  offer  of  the  Alaska  Commercial  Company,  the  lessee  from  the 
Bnssian  Oovemment  of  the  Commander  Islands,  to  transx)ort  Dr. 
Stejneger  in  the  vessel  which  carries  the  usual  annual  supplies  to  the 
station,  and  hopes  soon  to  report  success  in  its  efforts. 

Oregon  and  Washington  Territory. — During  the  year  several  very  ac- 
ceptable transmissions  of  objects  of  ethnology  and  natural  history, 
especially  of  fish  products,  have  been  made  by  Mr.  James  G.  Swan,  of 
Port  Townsend.  This  gentleman's  name  has  appeared  for  many  years 
in  the  Smithsonian  report,  as  a  valued  contributor,  not  only  of  materials 
but  also  of  interesting  memoirs  which  have  been  published  in  the  Smith- 
sonian Contributions  to  Knowledge,  and  in  the  Annual  Beports. 

Mr.  Swan  has  been  specially  occupied  during  the  year  in  collecting 
material  for  the  American  display  at  the  International  Fishery  Exhi- 
bition, to  be  held  in  London  in  May  next;  and  it  is  believed  that  his 
collection,  when  received,  will  leave  but  little  to  be  desired  in  the  way 
of  a  satisfactory  representation  of  the  aboriginal  and  other  fisheries  of 
Puget  Sound. 

Oapt  Charles  Bendire,  while  stationed  at  Fort  Walla  Walla  and  at 
Fort  E[lamath,  has  continued  his  researches  into  the  bird  life  of  the 
Northwest;  and,  with  his  usual  success,  has  secured  many  rare  speci- 
mens of  the  nests  and  eggs  of  birds,  as  well  as  of  their  skins. 

To  Captain  Bendire  we  are  also  indebted  for  important  collections  of 
reptiles,  fishes,  and  small  mammals,  also  fossil  remains  of  both  animals 
and  plants. 

CiUi/omia. — ^Mr.  B.  E.  C.  Stearns  has  been  engaged  in  collecting  ma- 
terial along  the  coast  of  California  for  the  London  Fishery  Exhibition, 
and  has  also  visited  Puget  Sound,  Washington  Territory,  and  Oregon 
in  the  same^M)nnection ;  and  to  him  we  owe  some  interesting  collections 
cf  specimens  in  archaeology  obtained  in  the  interior  of  California. 

Mr.  Gustav  Eisen,  a  well-known  naturalist,  has  also  contributed  some 
acceptable  collections  in  archseology  from  the  vicinity  of  Fresno. 

H.  Mis.  26 2 
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LowtfT  OaUfamia. — ^The  earlier  volainefi  of  the  leport  of  the  Institii- 
Hon  contain  allnsions  to  the  important  work  of  Mr.  John  Xantas  in  the 
exploration  of  lower  California,  resulting  in  the  discovery  of  a  peculiar 
fauna  at  Gape  Saint  Lucas,  represented  by  numerous  undescribed  spe* 
cies  of  birds,  reptiles,  fishes,  &c  In  the  lapse  of  time,  the  collections 
made  by  Mr.  Xantus  have  been  greatly  reduced,  and  it  is  considered 
eminently  desirable  to  renew  them. 

Mr.  L.  Belding,  of  Stockton,  Gal.,  undertook,  largely  at  his  own  ex- 
pense, to  visit  the  region  in  question  and  explore  it  in  the  interest  of 
the  Smithsonian  Institution.  This  was  done  by  him  with  very  great 
success,  his  work  resulting  in  the  recovery  of  most  of  the  species  ol>- 
tftined  by  Mr.  Xantus,  with  a  number  of  additions.  So  promising,  in- 
deed, was  the  field,  that  the  available  time  during  the  winter  and  early 
spring  of  1882  was  not  sufficient  to  complete  the  work,  and  he  therefore 
returned  again  towards  the  end  of  1882,  and  is  now  occupied  in  his 
mission.  As  Mr.  Belding  is  a  trained  naturalist,  especially  in  the 
department  of  ornithology,  much  is  expected  from  his  researches.  He 
proposes  to  prepare,  for  publication  by  the  Institution,  a  methodical 
account  of  the  vertebrate  natural  history  of  Lower  Galifomia. 

New  Mexico  and  Arizona. — ^From  ^ew  Mexico  and  Arizona  the  con- 
tributions have,  as  usual,  been  chiefly  in  the  line  of  ethnology,  the 
Ethnological  Bureau  having  continued  its  work  on  a  very  large  scale. 
A  special  account  will  be  found  in  another  part  of  the  report  of  the 
work  of  this  Bureau  in  the  region  referred  to  and  elsewhere.  It  wiU 
be,  therefore,  unnecessary  to  do  more  than  mention  the  natines  of  Maj. 
J.  W.  PoweU,  Director  of  the  Bureau,  and  Messrs.  F.  H.  Gushing  and 
James  Stevenson,  in  this  connection. 

From  Mr.  H.  II.  Busby  some  interesting  collections  of  plants  and 
specimens  from  Silver  Gity  have  been  received. 

The  United  States  (Geological  Survey  has  also  collected  very  many 
minerals,  fossils,  and  rocks  in  these  Territories,  all  of  which  are  for 
the  present  in  charge  of  the  Survey. 

Interior  qf  the  United  States. — ^No  very  important  explorations  have 
been  made  in  the  interior  of  the  country,  other  than  those  mentioned,  ex- 
cepting the  work  of  the  Ethnological  Bureau,  which,  as  already  stated^ 
will  be  found  detailed  elsewhere. 

Prof.  D.  S.  Jordan,  however,  has  prosecuted  extensive  inquiries  into 
the  fishes  of  Texas,  and  Prof.  Hay  into  those  of  the  Southern  States. 

Florida. — ^Florida  has  been  the  scene  of  great  activity  in  explora- 
tion. Mr.  S.  T.  Walker  has  been  engaged  on  the  western  eoast  of  the 
State,  principally  in  collecting  the  archaeological  material;  Mr.  James 
Bell,  of  Gainesville,  has  fhmished  large  numbers  of  birds  and  living  rep- 
tiles; Dr.  Henshall,  collections  of  fishes;  and  Mr.  Whitfield  of  reptiles. 
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The  most  important  collections,  however^  in  Florida  are  those  of  the 
fishes,  made  by  Professor  Jordan  and  Mr.  Silas  Stearns,  of  Pensacola^ 
the  latter  gentleman  in  continuation  of  very  many  previous  transmis- 
sions.  Indeed,  to  no  one  are  we  more  indebted  than  to  Mr.  Steams  for 
a  knowledge  of  the  ichthyology  of  the  Oulf  of  Mexico,  his  business  con- 
nection with  the  fish  and  fisheries,  prosecuted  from  Pensacola  as  a  basis, 
enabling  him  to  secure  novelties  as  they  presend  themselves.  Several 
papers  describing  a  number  of  new  species  have  been  published  by  the 
Institution  on  the  collections  made  by  Mr.  Steams,  and  other  species 
remain  to  be  described. 

Ikutem  portion  of  the  United  States. — ^In  the  eastern  portion  of  the 
United  States  the  principal  results  have,  as  heretofore,  been  produced 
by  the  United  States  Fish  Commission,  the  continued  investigations  of 
tiie  steamer  "  Fish  Hawk"  along  the  continental  plateau  having  brought 
to  light  many  new  forms  of  fishes  and  invertebrates,  besides  securing 
numerous  rarities,  as  well  as  duplicate  specimens  for  distribution. 

A  special  feature,  in  addition,  has  been  the  work  connected  with  the 
acquisition  of  material  for  the  display  of  the  London  Fishery  Exposi- 
tion, opening  in  May  next.  An  appropriation  was  made  by  Congress 
for  Uie  purpose  of  securing  suitable  illustrations  of  the  apparatus,  proc- 
esses, products,  and  results  of  the  American  fisheries;  but  the  present 
limits  will  not  permit  me  to  go  into  details,  and  a  formal  report  will 
hereafter  be  made  on  the  subject. 

The  collections  made  in  previous  years  by  the  Gloucester  fishermen^ 
have  not  teen  continued  to  any  great  extent,  in  view  of  the  fact  that 
the  greater  part  of  the  objects  coming  within  the  limits  of  their  work 
have  been  obtained,  the  work  of  the  ^^Fish  Hawk"  superseding  largely 
the  less  productive  yield  of  the  trawl  and  hand  line. 

West  Indies. — ^From  the  West  Indies  a  few  objects  of  much  interest 
have  been  obtained,  although  no  extended  series.  Mr.  Ouesde  has  con- 
tinued his  contributions  of  illustrations  of  a  very  valuable  collection 
of  Carrib  antiquities.  Dr.  NichoUs,  of  Dominica,  Mr.  Wells,  of  Orenada^ 
and  Mr.  F.  A.  Ober,  have  all  made  contributions  of  more  or  less  interest. 

Mexico. — ^The  receipts  from  Mexico  are  for  the  most  part  represented 
by  several  coUections  from  Prof.  A.  Dug^s,  of  Guanajuato.  This  ac- 
complished naturalist  has  been4n  the  habit,  for  many  years,  of  sending 
to  the  Institution  specimens  of  animals  and  plants  for  indentification* 

It  is  with  deep  regret  that  I  am  obliged  to  mention,  in  another  part 
of  this  report,  the  death  of  Mr.  F.  Sumichrast,  of  Tnchitan;  who  has 
been,  by  far,  our  most  important  coadjutor  in  that  country. 

Central  America. — ^The  researches  prosecuted  in  Central  America, 
under  the  auspices  of  the  Smithsonian  Institution,  have  been  of  unusual 
importance  in  the  results  obtained,  both  of  specimens  and  of  informal 
tion;  and  of  tt^se  quite  a  number  are  to  be  mentioned. 
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Dr.  J.  F.  Biansford,  a  surgeon  in  the  Navy,  ander  the  aospioeB  of 
both  the  Ethnological  Boreaa  and  the  Smithsonian  Institntion,  made 
a  special  visit  to  Oopan  by  way  of  Guatemala,  and  also  spent  a  portion 
of  his  time  in  Gosta  Bica  and  elsewhere.  In  his  work  he  was  able  to 
secure  the  hearty  co-operation  of  Mr.  Keith,  the  engineer  of  the  Gosta 
Bica  railroad,  who  kindly  furnished  some  very  valuable  archaeological 
specimens  for  investigation.  The  collections  of  Dr.  Bransford  have 
been  also  of  very  great  value,  especially  in  objects  manufactured  of 
jade.  Much  of  Dr.  Bransford's  work  on  the  Oulf  of  Nicoya,  a  region 
previously  but  little  known  to  us,  is  very  interesting.  He  is  now  engaged 
in  the  preparation  of  an  elaborate  report  of  his  travels,  which  will  be 
published  at  an  early  day. 

Mr.  G.  G.  Nutting,  of  Illinois,  was  sent  by  the  Institution  to  explore 
especially  the  fauna  of  the  Oulf  of  Nicoya  and  Gosta  Bica,  and  with 
the  help  of  SeSLor  Jos6  G.  Zeledon,  a  long-tried  collaborator  of  the  Insti- 
tution, he  was  able  to  make  some  interesting  collections  both  on  the 
coast  and  in  the  interior  of  Gosta  Bica.  No  new  species  were  brought 
to  light,  but  many  rare  and  interesting  forms  were  secured. 

Mr.  Nutting  returned  from  the  work  of  the  winter  of  1881-^82  in  April, 
and  went  back  again  by  the  steamer  of  the  20th  December,  to  continue 
bis  researches  on  the  northern  border  of  Gosta  Bica  and  the  eastern 
coast  of  that  state  and  Nicaragua. 

Mr.  Zeledon  himself  has  furnished  some  interesting  additions  to  the 
very  large  collections  of  Gosta  Bica  vertebrates  previously  received  from 
him,  among  them  some  new  species  of  birds. 

It  is  but  proper  to  state  that  the  labors  of  Mr.  Nutting  and  Dr.  Brans- 
ford  were  very  greatly  furthered  by  the  hearty  co-operation  of  Gapt.  John 
M.  Dow,  the  agent  of  the  Pacific  Mail  Steamship  Gompany  at  Panama, 
who  has  been  so  well  known  for  many  years  as  a  coadjutor  in  all  re- 
searches of  a  scientific  nature,  whether  under  the  auspices  of  Americans 
or  foreigners.  No  man  is  better  known  along  the  Isthmus;  and  a  sim- 
ple request  secures  his  assistance  to  scientific  enterprise  at  whatever 
point  in  Gentral  America  it  may  be  in  the  course  of  prosecution. 

Mr.  Gustav  Eisen,  a  correspondent  of  the  Institution,  formerly  a  resi- 
dent of  Galifornia,  but  during  the  past  year  living  in  Guatemala,  has 
made  important  researches  among  the  antiquities  of  Gopan,  Santa  Luda, 
&C.  An  extended  memoir  by  him  has  been  prepared  for  publication 
by  the  Smithsonian  Institution.  He  has  also  supplied  some  interesting 
collections  of  natural  history. 

The  Isthmus  of  Panama  itself  has  been  represented  by  the  colleo- 
tions  of  reptiles  sent  by  Dr.  Nelson,  of  the  Bnglish  Mail  Steamer  serv- 
ice, and  of  fishes  by  Mr.  Gilbert. 

The  report  upon  the  work  of  1880  and  1881  contained  an  account  of  the 
labors  of  Mr.  Gharles  H.  Gilbert  in  the  way  of  ichthyological  investiga- 
tions along  the  western  coast  of  America.    This  gentlemen  returned  to 
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Central  America  by  the  steamer  of  the  20th  December,  and  expects  to 
devote  a  number  of  months,  under  the  auspices  of  Captain  Dow,  to  the 
investigation  of  the  fishes  of  the  two  shores  of  the  Isthmus.  It  is  proper 
to  say  that  for  the  co-operation  which  the  scientific  enterprises  of  both 
Messrs,  Nutting  and  Oilbert  have  received  from  the  Pacific  Mail  Steam- 
ahip  Company,  smd  the  amount  of  service  rendered  generally  by  the 
company  in  question  in  the  explorations  of  the  Smithsonian  Institution, 
it  is  difficult  to  express  our  appreciation  in  words.  For  more  than  twenty 
years,  in  all  successive  stages  of  administration,  it  has  been  ready  to 
respond  to  any  reasonable  request  for  service,  not  only  carrying  the 
agents  of  the  Institution  firee  of  charge,  but  also  franking  the  coUec* 
tions  transmitted  by  them  to  Washington. 

South  America, — ^From  South  America  but  little  of  importance  has 
been  received,  excepting  from  the  Geological  Survey  of  Brazil  under 
Profl  B.  H.  Derby.  From  him  valuable  collections  of  corals,  fossUs,  &c., 
have  been  received,  to  be  exchanged  for  some  from  the  National  Museum* 

Dr.  Hering,  of  Surinam,  has  sent  collections  of  living  reptiles,  of 
objects  in  alcohol,  and  si>ecimens  of  anthropology,  which  have  proved 
very  acceptable.  ^ 

Mr.  Thomas  Herron,  of  Baranquilla,  has  also  contributed  some  valu- 
able aroh»ological  specimens. 

Mr.  W.  F.  Lee  conducted  an  exploration  in  Peru  and  Ecuador  with 
some  success  during  the  months  of  July  and  August.    He  was  obliged 
to  discontinue  work  on  account  of  the  hostility  of  the  natives,  who  had 
been  prejudiced  against  explorers  on  account  of  the  indiscretions  of  a. 
collector  who  had  preceded  Mr.  Lee. 

China  and  Japan. — The  researches  of  Dr.  Dale  and  Mr.  P.  L.  Jouy, 
in  China  and  Japan,  respectively,  have  been  continued  during  the  year 
with  very  important  results.  Collections  of  great  value  of  birds,  mam- 
mals, and  other  objects  have  come  safely  to  hand  from  them.  Dr.  Dale 
returned  to  the  United  States  in  the  early  part  of  the  year,  but  Mr. 
Jouy  remained  in  Japan  and  visited  some  comparatively  little  known 
portions  of  the  country,  where  he  found  objects  of  very  great  interest. 

Kothing  of  special  moment  has  been  received  from  the  Old  World, 
beyond  some  occasional  specimens  of  natural  history  exchanged  with 
museums  or  individuals.  These,  with  the  details  of  the  collections 
generally,  will  be  found  recorded  in  the  list  of  accessions  to  the  Na- 
tional Museum  during  the  year. 

PUBLIOATIONS. 

BmUhsanian  Contributions  to  Knowledge,---!}!  1860  the  Institution  pub- 
lished as  one  of  the  series  of  ''Contributions  to  Knowledge,"  the  regis- 
ter of  meteorological  observations  made  at  Providence,  B.  I.,  by  Prof. 
Alexis  Caswell^  extending  over  a  period  of  twenty-eight  and  a  half 
years,  from  December,  1831,  to  May,  1860.  After  the  death  of  Professor 
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Caswell,  manascript  containing  additional  observations  for  sixteen  years 
and  a  half,  or  to  the  end  of  the  year  1876,  was  placed  at  the  disposal  of 
the  Institution.  It  was  accordingly  decided  to  pablish  sammaries  of 
the  entire  Iseries  of  observations,  and  the  necessary  redactions,  arrange- 
inent,  and  revision  were  placed  nnder  the  direction  of  Messrs.  Charles 
A.  Schott  and  E.  H.  Conrtenay. 

The  result,  a  condensed  epitome  of  continuous  records  for  forty-five 
years,  of  observations  of  the  barometer  and  thermometer,  of  winds, 
clouds,  rain,  snow,  &c.,  has  been  published  during  the  year,  forming 
a  quarto  volume  of  38  pages,  entitled  ^^Besults  of  Meteorological  Obser- 
vations made  at  Providence,  B.  I.,  extending  over  a  period  of  forty-five 
years."  This  will  doubtless  prove  a  useful  work  of  reference,  not  merely 
for  students  of  meteorology,  but  for  engineers  and  others. 

MisceUcmwug  ColUotions. — ^Two  volumes  of  this  series  have  been  com- 
pleted during  the  past  year,  Vol.  XXII  and  Vol.  XXIII.  The  former 
is  composed  of  the  Proceedings  of  the  United  States  National  Museum 
for  1880  and  1881,  and  forms  an  octavo  volume  of  1200  pages,  with  18 
prood-cuts  and  4  plates. 

The  twenty-third  voliyne  is  made  up  of  the  following  papers: 

Bibliography  of  Fishes  of  the  Pacific  coast  of  the  United  States.  By 
Theodore  Gill. 

On  the  Distribution  of  Fishes  of  the  Alleghany  Begion  of  South  Caro- 
lina, Georgia,  and  Tennessee,  with  a  synopsis  of  the  family  Caimto- 
midcB.    By  D.  S.  Jordan  and  A.  W.  Brayton. 

Flora  of  Saint  Croix  and  the  Virgin  Islands.    By  H.  F.  A.  Eggers. 

Catalogue  of  the  Collection  to  illustrate  the  animal  resources  and  the 
fisheries  of  the  United  States,  exhibited  at  Philadelphia  in  1876  by  the 
Smithsonian  Institution  and  the  United  States  Fish  Commission,  and 
forming  a  part  of  the  United  States  National  Museum.  By  G.  Brown 
Goode. 

Contributions  to  the  natural  history  of  Arctic  America,  made  in  con- 
nection with  the  Howgate  Polar  Expedition,  1877-^78.    By  L.  Kumlien. 

These  five  articles  formed  Bulletins  of  the  National  Museum,  Nos.  11 
to  15,  and  are  now  collected  in  one  volume  of  1003  pages. 

Mr.  F.  W.  Clarke  has  prepared  for  the  Institution  another  of  the 
series  devoted  to  the  discussion  and  more  precise  determination  of 
various  constants  of  nature,  forming  the  fifth  contribution  to  that  sub- 
ject published  in  the  Smithsonian  series.  It  is  entitled  ^^A  Becalculation 
of  the  Atomic  Weights,"  and  forms  an  octavo  volume  of  293  pages.  It 
may  be  regarded  as  practically  supplementary  to  the  ^^  Digest  of  Atomic 
Weights,"  by  Mr.  Geo.  F.  Becker,  published  by  the  Institution  in  1880, 
and  of  which  an  account  was  given  in  the  report  for  that  year. 

One  of  the  articles  of  the  Miscellaneous  Collections  (No.  469,  Smith- 
«onian  series),  is  a  list  of  the  foreign  correspondents  of  the  Institution, 
corrected  to  January,  1882.    It  was  prepared  by  Mr.  Geo.  H.  Boehmer,  in 
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idiargo  of  the  exohaiige  system,  includes  about  3,000  titles,  and  forms  an 
octavo  volume  of  174  pages,  being  Ko.  469  of  the  Smithsonian  publica- 
tion. 
The  various  papers  on  anthropological  subjects,  contributed  by  Dr. 

€has.  Ban  to  the  Smithsonian  Annual  Beports,  from  1860  to  1877,  have 
been  collected  and  issued  in  one  volume,  with  a  preface  by  the  author 
containing  notes  as  to  changes  and  additions  rendered  necessary  by  re- 
cent observations  and  researches. 

The  work  forms  an  octavo  volume  of  180  pages,  with  53  wood-cuts, 
and  constitutes  No.  440  of  the  Smithsonian  series  of  publications. 

The  steady  increase  of  publications  by  the  Institution  renders  neces- 
sary a  frequent  reissue  and  extension  of  the  printed  list  of  the  same. 
The  last  checklist  (to  the  end  of  1881)  presented  438  titles,  stated  in 
brief,  and  occupying  20  pages  8vo.  It  was  at  the  time  designed  to  have 
a  more  complete  catalogue  prepared,  giving  the  title-page  of  each  work 
in  full.  Mr.  William  J.  Bhees  has  accordingly  undertaken  the  labor 
of  compiling  such  a  catalogue,  in  a  much  more  thorough  and  satis- 
factory form  than  has  heretofore  been  attempted.  This  list  (including 
40  additional  titles)  has  been  brought  down  to  the  1st  of  July,  1882. 
The  whole  number  of  titles  is  478 }  and  in  addition  to  a  fiill  biblio- 
graphical description  of  each  work,  in  the  case  of  volumes  which  em- 
brace several  independent  articles  (as  the  Oontributions,  Collections, 
Beports,  Bulletins,  and  ProceediDgs),  the  contents  of  each  are  given. 
This  catalogue  (of  89  pages)  is  followed  by  a  classified  list  of  all  the 
separate  publications,  under  general  heads.  A  very  full  alphabetical 
index  of  all  the  articles  contained  in  each  of  the  publications  (with 
abundant  cross-references)  concludes  the  work.  The  whole  (including 
14  pages  of  prefatory  information),  comprises  342  pages,  8vo.  In  order 
to  make  this  catalogue  still  more  available,  it  is  intended  to  supple- 
ment it  with  a  complete  subject-matter  index  of  all  the  subjects  treated 
of  in  the  different  publications,  including  the  miscellaneous  papers  ftir- 
nished  in  the  annual  reports. 

A  history  of  the  rise  and  progress  of  the  Smithsonian  system  of  ex- 
changes has  been  prepared  by  Mr.  Qeorge  H.  Boehmer,  of  the  Institu- 
tion. The  account  is  pre&M^ed  by  a  sketch  of  some  earlier  efforts  at 
interchanges  of  a  limited  character,  in  order  to  show  more  clearly  the 
distinctive  features  of  the  Smithsonian  system  as  an  agency  of  univer- 
sal exchange  among  learned  societies  and  others,  irrespective  of  spe- 
cial returns  to  itself.  The  history  includes  the  work  of  the  Institution 
with  reference  to  the  distribution  of  Government  publications ;  and 
also  a  notice  of  the  organization  by  the  Paris  convention  of  1875,  in 
promotion  of  a  system  of  international  exchange  of  scientific  and  liter- 
ary memoirs,  together  with  the  proceedings  subsequently  taken  by  other 
nations  in  the  matter.    The  whole  forms  a  pamphlet  of  162  pages,  8vo. 

The  interest  attached  to  Tuokahoey  or  Indian  bread^  as  a  well-known 
and  largely  diffused  article  of  food  among  the  aborigines  of  our  country. 
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has  led  Profl  J.  H.  Gore  to  make  a  thorough  examination  into  the  natnte 
and  properties  of  this  fungus.  By  means  of  drcnlars  of  inqmry,  widely 
distribated  by  the  Institution,  a  considerable  amount  of  material  and 
information  has  been  collected.  This  substance  is  found  growing  in 
irregular  masses  of  mycelium  around  the  roots  of  trees — especially  the 
conifers — and  is  met  with  in  certain  districts  as  far  north  as  New  Jersey 
and  Pennsylvania,  and  even  in  parts  of  New  York^  and  as  ikr  south  as 
Florida  and  Texas.  Professor  Gore  has  shown  that  the  somewhat 
varied  accounts  given  by  earlier  writers  result  from  a  loose  application 
of  the  term  tuokahoe  to  different  substances  and  tubers,  and  that  the 
genuine  article  is  destitute  of  starch,  and,  though  abundant  in  pectinons 
matter,  possesses  in  itself  but  a  small  nutritive  value.  The  essay  is 
compriised  in  a  pamphlet  of  13  pages. 

Since  the  publication  by  this  Institution  in  1862  of  a  work  on  the 
^Olassification  of  the  Coleoptera  of  North  America,"  by  Dr.  John  L. 
Le  Gonte,  and  in  1873  of  a  second  part  to  the  same,  not  only  has  the 
collection  of  specimens  been  largely  increased  by  the  industry  of  entomol- 
ogists, but  many  new  genera  previously  unknown  have  been  added  to 
this  large  and  important  order  or  group  of  insects.  It  has  therefore  been 
thought  desirable  to  have  the  original  treatise  thoroughly  revised  and 
brought  up  to  the  present  condition  of  the  science.  This  laborious  work 
has  been  undertaken  by  the  joint  efforts  of  Drs.  John  Le  Gonte  and  George 
H.  Horn;  and  the  new  edition  now  nearly  completed,  has  been  put  in 
print  as  far  as  to  page  480.  Not  more  than  a  hundred  pages  will  now 
be  required  to  finish  this  extensive  systematic  arrangement  and  descrip- 
tion of  the  Ooleoptera,  and  the  work  will  be  published  early  in  1883. 

In  October  of  the  past  year,  the  Institution  commenced  the  printing 
of  a  General  Oatalogue  of  Scientific  Periodicals  published  in  all  parts 
of  the  world  since  1665,  compiled  by  Prof.  H.  Garrington  Bolton,  of 
Trinity  GoUege,  Hartford,  Gonn.  The  plan  of  this  catalogue  does  not 
include  the  proceedings  and  transactions  of  societies,  nor  does  it  in- 
clude art  journals  or  professional  journals,  that  is,  periodicals  devoted 
to  the  subjects  of  law,  medicine,  or  theology.  This  work  originally 
brought  down  to  the  year  1874,  by  Prof.  Bolton,  it  was  at  first  supx>osed 
would  be  published  by  Gongress  under  the  auspices  of  the  Gongressional 
Library.  The  subsequent  publication  by  Mr.  Samuel  H.  Scudder  of 
his  admirable  <' Catalogue  of  Scientific  Serials  of  all  countries  (includ- 
ing the  transactions  of  learned  societies),  from  1633  to  1876,"  seemed 
for  the  time  to  supersede  the  work  on  which  Professor  Bolton  had  been 
so  long  engaged.  As  the  latter,  however,  included  the  large  field  of  <^  ap- 
plied" science  (so  called),  such  as  the  periodical  literature  of  manufact- 
ures, agriculture  and  horticulture,  pharmacy,  and  technology  in  general 
(not  embraced  in  Mr.  Scudder's  catalogue),  and  as  it  presented  the 
great  advantage  of  a  purely  alphabetical  arrangement  instead  of  the 
geographical  classification  adopted  by  Mr.  Scudder,  the  Institution 
undertook  its  publication  on  condition  that  it  should  be  continued  to 
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the  year  1882.  This  additional  labor  was  cheerfully  undertaken  by  the 
author,  and  it  is  hoped  that  the  work  will  be  completed  during  the  year 
1883.  It  will  contain  geographical,  chronological,  and  subject-matter 
indexes,  and  also — ^what  is  reganled  as  a  valuable  feature  in  a  biblio- 
graphical work  of  the  kind — an  appendix  stating  the  American  libra- 
ries in  which  any  of  the  x>eriodicals  catalogued  (and  indicated  by  a  num- 
ber) are  to  be  found.  To  attain  this  information,  circulars  have  been 
prepared  and  will  be  sent  to  some  two  hundred  librarians  (including 
twelve  in  Canada),  explaining  the  project  and  soliciting  their  co-opera- 
tion in  this  particular.  It  is  probable  that  this  prox)osed  bibliographical 
aid  to  scientific  students  will  embrace  references  to  at  least  a  hundred 
libraries.  The  work  when  completed  will  form  an  octavo  volume  of 
probably  somewhere  between  700  and  800  pages. 

For  the  purpose  of  ascertaining  the  methods  employed  in  various 
public  and  private  offices,  of  indexing  and  filing  letters  and  other 
papers,  and  of  thence  determining  by  a  comparative  review  the  most 
convenient  and  practical  system,  a  circular  was  issued  in  January,  1882^ 
requesting  our  correspondents  to  ftimish  the  institution  with  a  detailed 
account  of  the  method  employed  by  each.  Thankftd  acknowledgments 
are  due  to  the  various  Oovemment  officials  and  to  a  large  number  of 
others  who  have  courteously  responded  to  this  inquiry.  A  large  amount 
of  interesting  information  on  this  subject  has  been  thus  collected,  which 
will  be  properly  digested  and  published  by  the  Institution  hereafter. 

The  usual  activity  in  the  preparation  and  publication  (through  the 
agency  of  the  Interior  Department)  of  the  ^^ Bulletins"  and  *^  Proceed- 
ings'' of  the  United  States  National  Museum  has  been  displayed  during 
the  past  year. 

Bulletin  No.  24  of  the  Museum  has  been  issued,  and  consists  of  a 
'<  Oheck-list  of  North  American  Beptilia  and  Batrachia,  with  catalogue 
of  specimens  in  the  United  States  National  Museum,  by  H.  C.  Yarrow,. 
M.  D.,  honorary  curator  of  the  department  of  reptiles."  This  work 
may  be  regarded  as  a  revision  and  extension  of  the  excellent  list  pre- 
paid for  the  Museum  by  Prof.  Edward  D.  Cope,  and  published  in  187& 
in  Bulletin  No.  1.  The  material  selected  as  a  reserve  stock  for  the  Mu- 
seum, including  typical  forms  heretofore  described,  those  identified  by 
Professor  Cope  in  his  original  study  of  the  museum  reptiles,  those  of  the 
same  species  found  in  different  geographical  areas,  and  those  character- 
ized by  any  abnormality  in  parts,  coloration,  or  scale  covering,  forms  a 
collection  of  over  4,000  specimens,  illustrating  469  species,  and  is  be- 
lieved to  form  a  series  unrivaled  by  that  of  any  American  museum. 
The  large  extension  of  material  here  indicated  is  mainly  due  to  the  dis- 
covery of  new  species  and  sub-species  in  Oalifomia  and  Lower  Califor- 
nia by  Messrs.  Gustav  Eisen  and  L.  Belding,  and  in  Texas  by  Professor 
Oope  and  Mr.  Mamock. 

The  first  part  of  the  work  consists  of  a  simple  ^^  check-list"  of  the  46^ 
species,  in  which  an  attempt  has  been  made  to  introduce  some  kind  of 
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tmiformity  in  the  popular  designation  of  a  specied,  to  sapersede  the 
nnmerons  local  names  in  nse,  by  giving  an  English  equivalent  of  the 
technical  Latin  and  Greek  titles  employed  by  natomlists.  The  next, 
and  larger  portion  of  the  work  is  devoted  to  a  specification  of  the  locality, 
source,  and  nature  of  the  various  preserved  examples  of  each  species, 
with  a  biblographical  reference  to  a  good  published  description  therecrfl 
Following  this  is  a  ^^  List  of  specimens  desired  by  the  National  Museum," 
numbering  in  all  132,  of  which,  however,  78  are  duplicates  wished  for 
of  examples  already  in  the  collection,  leaving  but  54  new  ^[lecies  desired 
to  complete  the  Museum  series.  The  whole  is  followed  by  copious  in- 
•dexes ;  1st,  to  the  generic  and  specific  names;  2d,  to  the  common  names; 
-Sd,  to  the  localities  whence  obtained ;  4th,  to  the  names  of  contributors; 
And  lastly,  the  general  index.  This  bulletin  forms  an  octavo  volume  of 
254  pages.  This  work  is  to  be  followed  by  a  supplementary  one  giving 
A  careful  and  concise  description  of  each  sx>ecies  of  the  class.  This  is 
iiow  in  preparation. 

Bulletin  No.  22  of  the  National  Museum  has  been  published  during 
the  year.  It  is  entitled  ^'  Guide  to  the  Flora  of  Washington  and  vicinity,'' 
t)y  Lester  F.  Ward.  The  work,  besides  the  catalogue  of  the  flora  of  the 
District,  with  full  notes,  contains  a  sketch  of  the  early  botanical  labors 
tmdertaken  by  former  students,  the  range  of  the  flora,  notices  of  local- 
ities of  special  interest,  the  flowering-time  of  plants,  and  many  interest- 
ing facts  relating  to  autumnal  flowering,  albinos,  and  double  flowers,  a 
statistical  view  of  the  flora,  a  comparison  with  others,  notes  upon  abun- 
dant and  scarce  species,  classification,  common  names,  &c.  There  is  also 
included  a  check-list  of  the  plants  for  the  use  of  those  who  may  be  form- 
ing herbaria  and  an  excellent  map  of  the  region  considered.  An  ap- 
pendix is  devoted  to  directions  for  collecting,  which  gives  ample  instruc- 
tion for  the  preparation  of  an  herbarium,  the  collection,  preservation, 
and  identification  of  plants,  as  well  as  the  proper  way  to  arrange  dupli- 
•cates  for  readily  making  exchanges.  This  Ib  also  published  in  separate 
form  as  No.  460  of  Smithsonian  series.  A  full  and  complete  index  forms 
a  useful  feature  of  the  work,  the  whole  making  an  octavo  volume  of  265 
pages. 

Another  Bulletin  of  the  National  Museum,  No.  11,  which  had  been  for 
a  long  time  in  the  hands  of  the  printer,  was  issued  during  1882.  It  is 
•entitled  ^^Bibliography  of  the  Fishes  of  the  Pacific  Coast  of  the  United 
States  to  the  end  of  1879,"  by  Theodore  GilL  The  author  gives  an 
-enumeration  in  chronological  order  of  the  memoirs  and  articles  of  all 
kinds  that  have  been  published  on  the  fishes  of  the  Pacific  coast  of  the 
United  States.    The  Bulletin  forms  an  octavo  volume  of  77  pages. 

The  important  work  of  Mr.  Samuel  H.  Scudder,  referred  to  in  the 
report  for  1880,  relative  to  the  names  which  have  been  given  by  writers 
•on  natural  history  to  genera,  has  been  published  in  part  during  the 
jear.  It  forms  Bulletin  No.  19  of  the  National  Museum,  and  is  entitled 
-^^  Nomendator  Zoologicus.   An  alphabetical  list  of  all  generic  names 
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that  have  been  employed  by  natnralists  for  recent  and  fossil  animals 
from  the  earliest  times  to  the  close  of  the  year  1879."  In  two  parts. 
Part  L  '<  List  of  Generic  names  employed  in  Zoology  and  Paleontology 
to  the  close  of  the  year  1879,  chiefly  supplemental  to  those  catalogued 
by  Agassiz  and  Marschall,  or  indexed  in  the  Zoological  Becord."  It 
forms  an  octavo  volume  of  398  pages. 

Of  the  class  of  ^^  Proceedings  of  the  National  Museum,"  volume  lY 
hae  been  published.  This  work,  commenced  in  April  1881,  printed  by 
signatures  as  matter  was  prepared,  and  completed  in  August,  1882, 
comprises  biological  and  other  notices  by  S.  F.  Baird,  T.  H.  Bean,  0. 
Bendire,  C.  H.  Boyd,  W.  B.  CarUn,  W.  H.  Dall,  P.  M.  Endlich,  W.  G. 
Parlow,  C.  H.  Gilbert,  T.  Gill,  W.  O.  W.  Glazier,  G.  Brown  Goode,  G.  W. 
Hawes,  B.  Ingersoll,  8.  H.  Johnson,  D.  8.  Jordan,  P.  L.  Jouy,  G.  N. 
Lawrence,  W.  N.  Lockington,  O.  Lugger,  C.  L.  McKay,  M.  A.  Moore, 
A.  Pirz,  F.  M.  Plateau,  J.  Y.  Porter,  B.  Bathbun,  G.  Ban,  B.  Bidgway, 
J.  A.  Byder,  B.  W.  Shufeldt,  B.  Smith,  S.  B.  Smith,  L.  Stejneger,  F. 
W.  True,  L.  F.  Ward,  and  0.  A.  White.  These  papers  are  followed  by 
an  appendix  of  141  pages,  comprising  18  circulars  issued  by  the  Museum. 
The  whole  forms  an  octavo  volume  of  680  pages,  illustrated  by  1  plate 
of  13  figures,  and  by  15  figures  in  the  text. 

For  several  years  past,  under  the  co-operation  of  the  Smithsonian 
Institution  and  the  United  States  Ooast  and  Geodetic  Survey,  a  coUec- 
tion  has  been  made  of  the  data  obtainable  as  to  the  relative  heights  of 
points  over  the  surface  of  the  continent  of  Korth  America,  with  a  view 
to  gather  these  together  for  permanent  record  and  publication,  and  to 
form  the  groundwork  of  a  hypsometrical  map. 

This  collection  has  been  intrusted  to  Mr.  W.  L.  Nicholson,  topog- 
rapher of  the  Post-Office  Department,  who  has  devoted  as  much  leisure 
time  as  he  could  command  to  the  extensive  correspondence  required  and 
to  the  co-ordination  of  the  large  mass  of  material  gathered.  But  the 
engrossing  nature  of  the  duties  of  his  office,  having  delayed  the  progress 
of  this  work,  a  trausfer  has  been  made  during  the  past  year  of  all  this 
material  from  the  Smithsonian  Institution — under  whose  more  imme- 
diate direction  the  work  has  been  prosecuted — to  the  Coast  and  Geo- 
detic Survey,  one  of  whose  officers  may  be  assigned  for  the  continuation 
of  thia  important  subject. 

Smithwmian  Anniial  Bepart, — I  regret  to  state  that  up  to  this  time,  the 
annual  report  of  the  Begents  for  1881  has  not  been  published.  It  was 
transmitted  to  Congress  on  the  1st  of  March,  1882,  and  has  ever  since 
been  in  the  hands  of  the  Public  Printer. 

This  work  includes  the  usual  Journal  of  Proceedings  of  the  Board  of 
Begents,  with  the  reports  of  the  Secretary,  of  the  Executive  Committee, 
and  of  the  National  Museum  Building  Commission.  The  ^^  General 
Appendix"  contains  first  a  ^'Becord  of  recent  scientific  progress."  In- 
troduction by  the  Secretary;  astronomy,  by  £.  S.  Holden;  meteorology, 
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&0.,  by  Oleveland  Abbe;  physics,  by  O.  F.  Barker;  chemistry,  by  the 
same;  botany,  by  W.  O.  Farlow;  zoology,  by  Theodore  Gill,  and  anthro- 
pology, by  O.  T.  Mason;  next,  miscellaneous  papers  and  abstracts  relat- 
ing to  anthropology,  and  the  papers  by  J.  Howard  Gtore,  on  tuokahoe 
or  Indian  bread ;  and  by  G.  H.  Boehmer,  on  the  history  of  the  Smith- 
sonian system  of  exchanges;  both  of  which  have  already  been  de- 
scribed. The  whole  will  form  an  octavo  volume  of  something  over  86o 
pages,  illustrated  with  83  cuts. 


A8TBONOMI0AL  ANNOXmOEMENTS  BT  TELE0BAPH. 

The  service  undertaken  by  the  Institution  in  1863,  in  the  interests  of 
astronomical  science,  of  acting  as  the  central  medium  of  reception  and 
transmission  of  telegraphic  announcements  of  discoveries,  continues  to 
be  rendered,  with  general  satisfaction  to  observers.  It  is  of  course 
understood  that  this  Institution  is  merely  the  channel  of  an  international 
exchange  of  astronomical  research,  and  that  it  undertakes  to  act  only 
as  the  intermediary  between  foreign  and  domestic  observatories,  though 
it  has  long  been  a  desideratum  to  have  the  announcements  of  American 
discoveries  folly  distributed  in  our  own  country — a  result  which  has 
to  some  extent  been  effected  by  the  constant  practice  of  the  Institution 
to  have  both  foreign  and  American  discoveries  promptly  transmitted 
to  the  New  York  and  National  Associated  Press  for  immediate  publi- 
cation. 

The  Atlantic  Gable  Gompany  and  the  Western  Union  Telegraph 
company  still  continue  with  their  accustomed  liberality  to  forward 
the  Smithsonian  dispatches  free  of  charge ;  an  enlightened  apprecia- 
tion of  the  public  value  of  such  researches,  and  a  courteous  and  hearty 
co-operation  in  scientific  work  which  should  always  receive  our  most 
thankful  recognition. 

The  following  is  the  list  of  astronomical  discoveries  of  minor  planets 
and  comets  made  during  the  past  year: 

List  of  planetoids  discovered  in  1882. 


No. 

Name. 

Date. 

DiscoYerer. 

Diflcover- 
er's  No. 

ObMrratoiy. 

221 

Boa .---- 

Jan.    18 
Feb.     9 
Mar.  10 
Mar.   30 
April  19 
Jnly   19 
Ang.    12 
Ang.  19 
Ang.  22 
Sept.    3 
Sept.  10 

Palisa 

30th. 

31st. 

32d. 

33d. 

34th. 

35th. 

8ih. 
36th. 
37th. 

Ist. 
38th. 

Pola. 

222 

Liiioia .......... 

Palisa 

Pola. 

223 

Boaa 

PaUea 

Pola. 

224 

Ooeana 

Henrietta 

Weringia 

Philosophia... 

Agathe 

Adelina 

AthamantiB ... 
Yindobonda... 

PaliBa 

Pola. 

226 

Palisa 

Pola. 

296 

Palisa 

Pola. 

227 
228 

Prosper  Henry..... 
Palisa 

Paris. 
Pola. 

229 

Palisa 

Pola. 

230 

L.  deBall 

231 

Palisa 

Poh^ 
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It  will  be  noticed  that  while  only  one  new  planetoid  was  observed  in 
1881  (the  year  of  the  last  report),  eleven  have  been  discovered  in  the 
year  1882.  The  irregularity  of  numbers  added  to  the  list  in  successive 
years  has  not  been  observed  to  follow  any  assignable  rule.  The  follow- 
ing table  gives  a  synopsis  of  the  whole  range  of  planetoidal  discovery 
by  years,  including  the  first  four  leading  bodies  of  the  group  observed 
at  the  beginning  of  the  present  century : 

Whole  number  of  planetoids  yearly  dieoovered. 


1801 1 

1802 1 

1804 1 

1807 1 

1845 1 

1846 0 

1847 3 


1848 1 

1849 1 

1850 3 

1861 2 

1862 8 

1863 4 

1864 6 


1855 4 

1856 5 

1857 9 

1868 5 

1859 1 

1860 6 

1861 10 


1862 5 

1863 2 

1864 3 

1865 3 

1866 6 

1867 4 

1868 12 


1869 2 

1870 3 

1871 5 

1872 11 

1873 6 

1874 6 

1875 17 


1876 12 

1877 10 

1878 12 

1879 20 

1880 8 

1881 1 

1882 11 


From  this  table  it  is  seen  that  while  only  13  of  these  bodies  had  been 
detected  in  the  first  half  of  the  century,  the  remaining  218  all  belong  to 
the  past  thirty-two  years.  Or,  while  the  first  quarter  gave  4,  the  second 
quarter  gave  9,  the  third  quarter  144,  and  the  last  quarter  gives  the 
still  higher  rate  of  more  than  10  per  annum.  Or,  still  more  specifically 
(following  the  columns  of  the  table),  the  first  forty-seven  years  gave  8, 
the  next  seven  years  26,  the  next  seven  years  39,  the  next  seven  years 
35,  the  next  seven  years  50,  and  the  last  seven  years  74. 

Distribution  of  the  discovery  of  planetoids. 


1  diseoTeied  hi  1801, 1802, 1804, 1807, 1845, 

1848,1849,1859,1881. 

2  dlsoovered  in  1851, 1863,  1869. 

3  diaooTered  in  1847, 1850, 1864,  1866, 1870. 

4  diseorerad  in  1853,  1856, 1867. 

5  discoyend  in  1856, 1868, 1860, 1862, 1871. 

6  diMSorered  in  1864, 1866, 1873, 1874. 


8  disoovered  in  185^,  1880. 

9  disoovered  in  1667. 

10  discovered  in  1861, 1877. 

11  disoovered  in  1872, 1882. 

12  discovered  in  1868, 1876, 1878b 
17  discovered  in  1875. 

20  discovered  in  1879. 


List  qf  comets  observed  in  1882. 


No. 

Name. 

Date. 

Discoverer. 

Observatory. 

I 

n 

ITI 

Wens' comet 

Cmn's  comet .... 

Mar.   17 
Sept.    7 
Sept.  13 

Charles  8.  Wells  . . 

Mr.  Flnlay 

£.  £.  Barnard 

Albany,  N.  Y. 

Capeof  GoodHope,  &  Aftioa. 

NaahviUe,  Teon. 

The  following  brief  notice  of  these  interesting  objects  has  been  kindly 
fhmished  by  Prof.  Asaph  Hall^  of  the  U.  S.  Ifaval  Observatory. 

<<  Comet  1, 1882,  was  discovered  by  Charles  S.  Wells  at  the  Dudley 
Observatory,  Albany,  K.  Y.,  March  17, 1882.  Observations  were  made 
in  the  sonthem  hemisphere  until  July  25, 1882.  TSo  definitive  orbit  has 
been  determined  yet,  bat  probably  the  orbit  is  nearly  parabolic."  [That 
ts,  a  very  elongated  ellipse.] 
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'^  Oomet  n,  1882,  was  the  great  comet  of  the  year.  It  was  seen  with 
the  naked  eye,  at  many  places  in  the  northern  hemisphere ;  bnt  the 
first  accarate  observations  seem  to  be  those  made  by  Mr.  Finlay  at 
the  Gape  of  Gk)od  Hope  on  September  7.  This  comet  was  very 
bright,  and  was  remarkable  on  account  of  several  condensed  parts  that 
were  seen  in  its  nucleus,  and  which  led  to  statements  of  a  separation 
of  this  nucleus.  But  these  brighter  parts  were  always  connected  by 
fainter  parts  of  the  coma.  It  is  probable  that  these  apparent  separa- 
tions have  led  to  discordancies  in  the  observations,  which  will  make  it 
difficult  to  combine  the  numerous  positions  of  this  comet  into  a  homo- 
geneous system.  Several  elliptic  orbits  have  been  computed,  the  pe- 
riodic times  varying  fix>m  five  hundred  to  a  thousand  years." 

^^  Oomet  III,  1882,  was  a  faint  object.  It  was  discovered  by  Mr.  E.  K. 
Barnard,  at  Nashville,  Tenn.,  September  13, 1882.  Observations  were 
made  in  the  southern  hemisphere  on  December  8,  and  probably  it  was 
followed  longer.    The  orbit  seems  to  be  parabolic." 

The  wide  interest  felt  by  astronomers  in  the  Smithsonian  intema.- 
tional  announcements  of  planetary  and  cometary  discoveries  is  evinced 
by  the  number  of  proposals  and  suggestions  received  at  the  Institution, 
for  increasing  the  range  and  efficiency  of  the  service.  On  one  hand, 
firequent  applications  have  been  made  to  the  Institution  urging  that 
American  discoveries  should  be  widely  telegraphed  at  home  as  well  as 
abroad.  On  another,  it  has  been  repeatedly  urged  that  in  view  of  the 
comparatively  ephemeral  character  of  the  appearances  of  most  of  the 
comets,  frequent  and  prompt  announcements  should  be  telegraphed  of 
observed  changes  of  position  fix>m  day  to  day,  as  well  as  of  provisional 
computations  of  orbits.  Valuable  as  such  early  information  would  evi- 
dently be,  the  Institution  has  not  been  able  (in  the  support  of  its  other 
multitudinous  interests)  to  incur  the  additional  expense  of  such  trans- 
missions. And  the  liberality  of  the  various  telegraphic  companies  has 
already  been  so  extended  beyond  original  purpose  and  proposal,  that 
we  can  hardly,  with  propriety,  solicit  this  large  increase  of  concession.. 

The  '^  Science  Observer,"  published  at  Boston,  has  (with  a  commend- 
able enterprise),  in  connection  with  the  Harvard  OoUege  Observatory^, 
entered  this  field  of  active  usefulness,  and  by  means  of  ^<  special  cir- 
culars" has  acceptably  supplemented  the  work  of  the  Institution  in  this- 
department.  The  peculiar  cable  code  employed  by  the  ^*  Science  Ob- 
server" has  not  however  commended  itself  for  adoption  by  the  Smith- 
sonian Institution. 

There  has  been  some  diiference  of  opinion  among  astronomers  as  to- 
the  best  form  of  presentation  of  the  elements  of  position  of  a  new  oomet 
or  planetoid.  From  want  of  care,  or  of  attention  by  some  to  the  pub- 
lished formnlse  in  announcing  their  discoveries,  difficulties  of  interpre- 
tation have  occasionally  arisen.  A  portion  of  the  correspondence  of 
the  Institution  on  this  subject  is  given  in  the  appendix  to  this  reiK)rt^ 
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INTBBNATIONAIi  EXOHAI70ES. 


The  Smifhsoman  system,  so  long  condacted  with  benefit  to  libraries 
and  individuals  in  this  coantry  and  abroad,  has  received  new  impetna 
and  extension  during  the  past  year.  I  have  already  referred  to  an 
daborate  history  of  the  system,  and  of  the  efforts  made  to  promote  in- 
terchange of  the  literary  and  scientific  productions  of  different  conntries,. 
published  by  the  Institution  during  the  year,  and  it  is  only  necessary 
heore  to  present  the  usaal  statistics  of  the  service.  For  a  fall  account 
of  the  details  of  operations  I  refer  to  Mr.  Boehmer's  report  in  the  ax>- 
pendiz. 

The  total  number  of  establishments  outside  of  the  United  States  with 
which  correspondence  and  exchange  have  been  conducted  amounts  to 
3,726,  an  increase  of  about  800  over  the  list  of  1881.  The  number  of 
packages  received  from  Europe  for  distribution  in  the  United  Statea 
during  the  past  year  amounted  to  7,187;  the  number  of  packages  from 
the  United  States  received  for  transmission  abroad  has  amounted  to 
19,292;  making  an  aggregate  of  26,479  packages. 

The  parcels  received  from  Europe  for  distribution  in  America  are 
generally  forwarded  to  their  respective  destinations  in  smaller  bundles^ 
or  in  pai)er  wrappers.  The  parcels  received  for  transmission  to  foreign 
countries  are  carefully  packed  in  boxes.  Of  these  there  were  shipped 
during  the  past  year  422,  occupying  a  bulk  of  2,950  cabic  feet,  and 
weighing  106,500  pounds. 

Aa  heretofore,  the  Institution  is  greatly  indebted  to  the  lines  of  ocean 
steamers  between  the  United  States  and  other  countries  of  the  world; 
and  gratefiil  acknowledgment  is  due  particularly  to  the  agents  of  the 
following  companies  for  the  continuation  of  their  important  favors  in 
the  free  transmission  of  Smithsonian  packages:  Anchor  Steamship  Com- 
pany, Atlas  Steamship  Company,  Compagnie  Gt6n6rale  Transatlantiqne,. 
Cunard  Steamship  Company,  Hamburg  American  Packet  Company, 
Inman  Steamship  Company,  Merchants'  Line  of  Steamers,  Netherlanda 
American  Steam  Navigation  Company,  Kew  York  and  Brazil  Steamship 
Company,  New  York  and  Mexico  Steamship  Company,  North  German 
Uoyd  Steamship  Company,  Pacific  Mail  Steamship  Company,  Pacific 
Steam  Navigation  Company,  Panama  Railroad  Company,  Steamship 
Lines  for  Brazil,  Texas,  Florida,  and  Nassau,  N.  P.,  White  Cross  Line 
of  Antwerp. 

The  railroad  companies  connecting  Washington  and  Baltimore  aud 
New  York  have  also  continued  their  favor  of  special  rates  of  charges  for 
frdght.  These  are  the  Pennsylvania  Bailroad,  the  Baltimore  and  Ohio 
Bailroad,  and  the  Baltimore  and  Potomac  Bailroad. 

Acknowledgments  are  also  due  to  the  foreign  ministers  and  consols 
of  the  various  Governments  for  their  assistance  in  taking  charge  of  the 
packages  intended  for  the  countries  which  they  respectively  represent 
and  transmitting  them  with  care  to  their  destination. 
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Beoeipta. 


In  1680. 


In  1881. 


In  1881. 


1,  Forfonigndifltribntion: 

From  GoTwmment  DepftrtmentB  (paokagee). 

From  SinitTiHonlan  Inititntion 

From  8oi«ntiflo  •odeties 

I<Yom  indiyidnalB 


S.  For  home  distribution 

3.  For  GoTemment  ezobangea. 

Total  zttoeiptB,  paokagM. . 


2,071 
3,156 

8,948 


14, 176 

6,670 

15,200 


36,045 


4,326 
5,436 
3,631 

768 


14, 161 

7,890 

15,550 


37,551 


6,470 

7,056 

5,119 

647 


19,292 

7,187 
31,568 


58,047 


Trtmimi^Ham  during  the  last  eight  years. 

1.  WOBXiaS  BXCHAKGBS. 


Number  of  boxes. ... 
Balk,  in  cubic  fbet . 
Weight,  in  pounds . 


1875. 


208 

1,513 

45,300 


1876. 


323 

2,261 
80,750 


1877. 


397 

2,779 

99,250 


1878. 


309 

2,160 

69,220 


1879. 


311 

2,177 

69,975 


1880. 


268 

1,976 

60,300 


1881. 


407 

2,800 

100,750 


1882. 


2,960 
105,500 


S.  DOlfXSTIO  XZCHAKGB& 


Total  addresses  to  in- 
stitutions  

Total  addresses  to  in- 
dividuals   

329 
281 

310 
328 

392 
374 

392 
370 

444 
341 

386 

660 

600 
464 

648 
399 

Total  number  of  par- 
cels to  institutions . 

Total  number  of  par- 
cels to  indifiduals . 

3,619 
1,042 

3,705 
1,148 

3,868 
1,094 

4,069 
1,233 

6,786 
1,186 

4,021 
1,566 

7,066 
1,347 

7,192 

i,ier 

Total  number  of  par- 
cels 

4,661 

4,853 

4,962 

6,292 

6,971 

6,687 

8,433 

8,369 

t.  GOTBBHICBNT  ISXOBASaiSa. 


otal  number  of  boxes. 


64 

122 

73 

73 

67 

35 

98 

Foreign  inetitutiani  in  oarre^fondenee  with  the  BmMeoniaai  IngUtutUm. 


Africa... 
America . 
Asia...... 

Australia 


41 
173 

77 
89 


Europe 3,344 

Polynesia 2 


3,726 


Comparative  table  of  same  during  the  last  ten  years. 


1873. 

1874. 

1875. 

1876. 

1877. 

187& 

1879. 

1880. 

1881. 

1882. 

2,145 

2,146 

2,207 

2,275 

2,330 

2,333 

2,481 

2,602 

2,906 

3,726 
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Oavemment  Document  Exchange. — ^In  addition  to  its  general  function  of 
intermediary  between  the  institutions  of  the  New  World  and  the  Old, 
the  Smithsonian  Institntion  has  been  for  some  years  the  agent  of  the  Gov- 
ernment for  the  exchange  ot  pablic  docaments  and  other  official  pabli- 
cationSy  in  the  interest  of  the  Library  of  Congress,  and  ander  the  provis- 
ions of  law.  By  act  of  Congress,  fifty  copies  of  all  pablications  of  the 
United  States  Government,  whether  ordered  for  the  ase  of  Congress  or 
of  the  Departments,  are  available  for  distribation,  under  the  direction 
of  the  Joint  Library  Committee  of  the  two  houses  of  Congress,  to  such 
foreign  Governments  as  agree  to  make  a  corresponding  return.  These 
returns,  when  received,  are  forwarded  directly  to  the  Library  of  Con- 
gress, without  being  entered  on  the  records. of  this  Institution.  A 
detailed  report  in  an  appendix  gives  all  the  information  possessed  un- 
der this  head,  including  the  aggregate  of  such  distribution,  thcTagenoies 
through  which  it  has  b^en  effected,  and  the  parties  interested  in  the 
exchange. 

List  of  Chvemmenta  to  tohich  boxes  ^'16"  and  ^^l?"  toere  sent  in  1882. 


Argentine  Confeder- 
ation. 

Bnenos  Ayrea; 
Bavaria. 
Belginm. 
BraziL 
Canada. 

Ontario. 
Chili. 
Colombia,  U.  8.  of 


Denmark. 

France. 

Germany. 

Prossia. 

Saxony. 

Wttrtemberg. 
Oreat  Britain. 
Greece. 
Hayti. 
Hungary. 


India. 

Russia. 

Italy. 

South  Australia. 

Japan. 

Spain. 

Mexico. 

Sweden. 

Ketherlands. 

Switzerland. 

New  South  Walee. 

Tasmania. 

New  Zealand. 

Turkey. 

Norway. 

Venezuela. 

Portagal. 

Victoria. 

Qneenaland. 

Colombia,  Hungary,  and  India  were  famished  with  the  entire  set  of 
17  boxes  (A  to  K).  France  has  received  2  sets  of  all  the  docaments 
except  box  ^'17,"  of  which  only  one  was  sent,  the  practice  of  sending 
doable  sets  having  been  discontinued. 


LIBBABT. 

Tbe  large  increase  in  the  number  of  books  and  pamphlets  received  in 
1881  (the  total  number  amounting  to  11,959  pieces)  has  been  well  main- 
tained during  1882,  by  the  accession  of  11,789  pieces,  as  detailed  in  the 
following  statement.  This,  compared  with  the  8,570  pieces  received  in 
1880,  represents  a  very  grati^ng  increase. 

As  already  explained,  the  books  and  articles  received  by  the  Smith- 
sonian Institution  (excepting  only  such  as  are  needed  for  immediate 
reference  by  the  specialists  of  the  Institution  and  National  Museum) 
are  deposited  at  once  in  the  Library  of  Oongress,  and  represent  a  very 
large  part  of  the  mass  there  which  is  at  present  calling  so  earnestly  for 
proper  accommodation. 

Beference  has  been  made  in  a  preceding  report  to  the  arrangements 
for  obtaining  a  special  library  for  the  service  of  the  National  Museum; 

H.  Mis.  26 3 
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fhe  effort  being  made  in  all  oases  to  secure  dnplicate  copies  of  the  trans- 
actions, monograpliSy  &c.;  one  to  be  transferred  to  the  Library  of  Con- 
gress, the  other  to  be  placed  in  the  library  in  qaestion. 

The  report  of  Mr.  Tme,  in  charge  of  the  If  ational  Mnsenm  Library, 
shows  a  stock  of  nearly  10,000  volumes  and  pamphlets;  nearly  all  du- 
plicates, as  already  explained,  with  the  exception  of  certain  works  pre- 
sented by  myself.  In  the  increasing  amount  of  routine  work  with  which 
I  am  charged  in  the  several  capacities  of  Secretary  of  the  Smithsonian 
Institution,  Director  of  the  National  Museum,  and  Commissioner  of 
Fish  and  Fisheries,  it  has  become  entirely  out  of  the  question  to  con- 
tinue those  special  researches  in  20oloJg:y,  to  which  I  devoted  so  much 
time  in  the  early  years  of  my  connection  with  the  Smithsonian  Institu- 
tion, and  for  which  I  had  accumulated,  at  my  own  expense,  a  large 
number  of  imx)ortant  works.  These  I  have  now  formally  presented  to 
the  Library  of  the  Ifational  Museum,  feeling  assured  that  they  will  do 
the  most  good  in  that  connection. 

The  most  important  source  of  supply  to  the  Library  of  the  Ifational 
Museum  consists  in  the  direct  exchanges  of  publications  for  those  of 
foreign  museums,  and  of  scientific  societies,  and  of  specialists  in  natu- 
ral history.  Little,  if  anything,  however,  comes  in  not  obtained  under 
similar  circumstances  by  the  exchanges  of  the  Smithsonian  Institution. 

Under  the  regulations  of  the  Museum,  the  curators  in  charge  of  special 
divisions  are  permitted  to  withdraw  from  the  central  library  all  works 
relating  exclusively  to  the  departments  of  which  they  have  charge. 
Mixed  works,  however,  or  those  covering  the  scope  of  at  least  two  or 
more  divisions,  are  retained  in  the  central  library;  a  record  of  the 
transfer  being  kept  in  the  central  ofBce,  so  that  an  applicant  for  a  par- 
ticular book  can  be  directed  to  the  ofBce  where  it  is  to  be  found. 

It  is  very  desirable  that  some  arrangement  be  made  by  which  a  rec- 
ord of  all  books  in  the  various  public  libraries  in  Washington  can  be 
kept  in  some  central  of&ce;  so  that  a  person  wishing  to  refer  to  a  par- 
ticular title  may  have  the  means  of  knowing  whether  it  is  in  the  city, 
and  which  of  several  depositories  may  be  the  most  conveuient  to  him. 
This  can  best  be  done  through  the  natural  center  of  reference — ^the 
Library  of  Congress. 

K  a  law  were  passed  making  it  obligatory  ux)on  the  librarians  of  the 
various  Departments,  Bureaus,  &c.,  to  prepare  card  catalogues  accord- 
ing to  the  rules  of  the  Congressional  Library,  and  to  deposit  therein  a 
duplicate  set,  they  could  be  then  collectively  arranged  in  proper  alpha- 
betical or  systematic  sequence,  and  be  available  for  the  objects  in  ques- 
tion. Of  course  this  would  involve  a  considerable  amount  of  clerical 
labor,  but  a  moderate  appropriation  might  be  made  to  meet  it  at  the 
outset;  after  which  the  annual  accretions  of  the  libraries  could  easily  be 
recorded  without  extra  expense. 

The  following  is  a  statement  of  books,  pamphlets,  maps,  and  charta 
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received  by  the  Smithsonian  Inatitation  dniinsr  the  year  1882,  and  trans- 
ferred to  the  Library  of  Congress  or  to  that  of  the  National  Masemn: 

Volames : 

Octavo  or  smaller 993 

Quarto  or  larger 303 


Parts  of  volames : 

Octavo  or  smaller 3, 006 

Qnarto  or  larger 5,034 

Pamphlets :    * 

Octavo  or  smaller 1,932 

Quarto  or  larger 370 


1,296 


8,039 


Maps  and  charts 


2,302 
152 


Total 11,789 

Totals  received  far  the  last  ten  years. 


5,697 

5,546 

7,047 

7,585 

1877 8,726 


1873. 
1874 
1875. 
1876 


1878 8,729 

1879 10,203 

1880 8,570 

1881 11,959 

1882 11,789 


It  shoold  be  mentioned  that  tlie  Secretary  of  the  Interior  has  granted 
to  employes  of  the  National  Mnsenm  the  use  of  the  library  of  his  De- 
partment on  Mondays  between  2  and  4  o'clock  p.  m. 

NEOBOLOar. 

I  have  to  record  the  lamented  death  of  Mrs.  Habbiet  A.  Henbt, 
widow  of  Professor  Henbt,  which  took  place  in  this  city  on  the  25th  of 
last  March.  This  estimable  lady,  a  native  of  Schenectady,  N.  Y.,  whose 
maiden  name  was  Harriet  L.  Alexander,  was  married  to  Prof.  Joseph 
Henry,  at  Albany,  K  Y.,  in  May,  1830.  For  forty-eight  years  she  en- 
joyed a  happy  domestic  life,  respected  and  beloved  by  all  who  knew 
.  her.  The  death  of  her  honored  husband  in  1878  was  a  severe  blow, 
from  which  she  never  ftdly  recovered. 

The  melancholy  duty  devolves  upon  me  of  announcing  the  death 
of  two  employes  of  the  Smithsonian  Institution  during  the  past  year. 
The  two  whose  loss  I  have  to  record  are  Dr.  George  W.  Hawes,  curator 
of  the  department  of  mineralogy  and  economic  geology  in  the  National 
Museum,  who  died  on  the  22d  of  June,  1882;  and  Mr.  Joseph  B.  Her- 
ron,  janitor  of  the  National  Museum,  who  died  on  the  9th  of  April, 
1882. 

The  following  sketch  of  the  life  and  scientific  labors  of  Dr.  Hawes 
has  been  prepared  by  Mr.  F.  P.  Dewey,  curator  of  metallurgy  in  the 
National  Museum : 
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<<OEOBaE  Wesson  Hawes,  son  of  Bev.  Alfred  Hawes  and  Clarissa 
P.  Partridge^  was  bom  December  31, 1849,  at  Marion,  Ind.,  where  his 
father  was  engaged  in  missionary  labor.  Bat  a  small  portion  of  his 
life,  however,  was  spent  in  his  native  place,  as  both  his  parents  died 
when  he  was  quite  young,  in  consequence  of  which  the  family  wa« 
broken  up,  and  he  removed  to  Worcester,  Mass.,  where  he  was  taken 
care  of  and  brought  up  by  kind  friends.  His  early  education  and  prep- 
aration for  the  Sheffield  Scientific  School  was  obtained  in  the  public 
schools  of  Worcester.  In  1865  he  became  a  member  of  the  Sheffield  Sci- 
entific School  at  !N'ew  Haven,  where  he  remained  two  years,  at  the  end  of 
which  time  he  went  to  Boston  to  go  into  business.  Business  life,  how- 
ever, did  not  at  all  suit  him,  as  his  natural  love  for  science  and  investi- 
gation and  the  acquirement  of  knowledge  for  its  own  sake  was  unusually 
strong,  so  that,  despite  a  very  flattering  offer  to  remain  in  Boston,  in 
1871  he  returned  to  New  Haven,  and  graduated  from  the  Sheffield 
Scientific  School  in  1872.*  The  year  after  graduation  he  was  Prof.  S. 
W.  Johnson's  private  assistant  in  his  laboratory  at  New  Haven.  At 
the  beginning  of  the  college  year  1873,  he  became  assistant  to  Prof. 
Geo.  J.  Brush,  and  instructor  in  mineralogy  and  blowpipe  in  the  Shef- 
field Scientific  School,  a  jjosition  which  he  filled  very  successfully  and 
uninterruptedly  until  1878,  and  with  some  intermissions  until  the  end 
of  1880.  His  duties  in  this  position  were  very  congenial  to  his  tkstes 
and  allowed  him  to  devote  considerable  time  to  his  favorite  studies 
and  lay  a  permanent  foundation  for  his  after  work.  It  was  during  the 
early  portion  of  this  x>eriod  that  microscopic  lithology  began  to  oome 
into  prominence,  and  he  was  among  the  first  in  this  country  to  study 
'^  that  subject  carefully  and  thoroughly,  and  so  impressed  was  he  with  its 
possibilities  that  he  made  it  his  specialty  and  during  the  remainder  of 
his  life  gave  it  his  best  efforts,  doing  all  in  his  power  to  aid  in  its  devel- 
opment. He  was  so  successfiil  that  at  the  time  of  his  death  he  was  the 
recognized  authority  upon  the  subject  in  this  country.  In  the  spring 
of  1878,  he  went  abroad  and  spent  the  summer  semester  at  Breslau^ 
under  Ptof.  A.  Yon  Laslaux,  studying  chiefly  microscopic  lithology.  The 
winter  of  1878-'79  .was  spent  at  New  Haven,  and  in  the  spring  of  1879 
he  again  went  abroad  and  remained  until  June,  1880.  During  this  visit 
he  divided  his  time  between  mineralogy  and  crystallography  at  Bonn, 
with  Professor  Vom  Bath,  and  lithology  at  Heidelberg,  with  Professor 
Bosenbusch,  from  whom  he  won  golden  opinions.  Before  returning  he 
took  the  degree  of  Doctor  of  Philosophy  at  the  latter  university.  The 
remainder  of  1880  was  spent  at  New  Haven,  but  at  the  end  of  November 
he  was  appointed  a  special  agent  of  the  tenth  census  to  investigate  the 
quarry  industry  of  the  United  States,  and  on  the  Ist  of  January,  1881, 
curator  of  the  geological  department  in  the  National  Museum,  which 
occasioned  his  removal  to  Washington,  D.  Q. 

*  The  summer  of  1872  was  passed  at  Bastport,  Mame,  one  of  the  party  of  the 
United  States  Fish  Commission^  then  proseontmg  its  flsheiy  investigations  in  the 
watera  of  the  Bay  of  Fnndy. 
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'f  Up  to  this  time  his  life,  although  qnite  prolific  in  results,  had  been 
mainly  one  of  stady  and  preparation,  and  very  few,  indeed,  of  his  age 
coold  be  found  so  well  prepared  to  undertake  extensive  and  far-reaching 
investigations.  Upon  coining  to  Washington  the  investigation  of  the 
quarry  industries  of  the  country,  which  was  undertaken  under  the  joint 
auspices  of  the  Smithsonian  Institution  and  the  census,  opened  up  a 
broad  and  almost  unoccupied  field  for  his  activities,  and  he  undertook  it 
with  all  the  earnestness  and  zest  of  one  well  prepared  and  confident  of 
accomplishing  much  good  in  the  increase  of  knowledge.  The  plan  of  this 
work  as  laid  out  by  Dr.  Hawes  was  very  broad  and  comprehensive  in  its 
scope.  Besides  the  collection,  arrangement,  and  study  of  the  statistics 
of  the  industries,  it  included  the  study  and  description  of  the  occurrence 
and  preparation  of  building  stones;  the  collection  of  specimens  from  all 
the  regions  of  production  which,  when  properly  dressed,  should  form  a 
graphic  representation  of  the  natural  materials  of  construction  of  the 
whole  country-  the  thorough  examination  of  these  specimens  microscop- 
ically, chemically  and  physically ;  and,  in  fact,  the  thorough  and  com- 
plete study  of  the  subject  in  all  its  branches;  so  that* had  he  lived  to 
complete  the  work  there  can  be  no  doubt  that  it  would  have  been  very 
fruitful  of  good  results.  His  earnestness  and  zeal,  however,  led  him  to 
overtax  himself,  and  it  was  not  long  before  it  became  evident  to  his 
friends,  although  not  to  himself,  that  his  health  was  being  seriously 
undermined ;  but  near  the  end  of  the  year  even  he  became  alarmed  at 
the  evident  signs  of  consumption  that  had  develox>ed  themselves,  and 
he  decided  to  take  a  respite  from  active  work,  which  he  did  by  a  trip  to 
Bermuda.  This,  however,  failed  to  afford  any  relief,  and  he  gradually 
sank  after  his  return,  until  finally,  as  a  last  resort,  he  went  to  Colorado. 
But  the  disease  was  too  far  advanced  to  be  checked,  and  he  lived  but  a 
short  time  after  his  arrival  in  Colorado.  The  final  dissolution  came 
rather  suddenly,  as  up  to  the  day  before  his  death  he  was  able  to  be  up 
and  dressed  and  about  the  house.  His  remains  were  interred  at  Wor- 
cester, Mass.,  June  28. 

<<  The  removal  of  one  so  well  prepared  and  adapted  to  undertake  exten- 
sive investigations  is  a  great  loss  to  the  world  of  science.  Had  he  lived 
there  can  be  no  doubt  that  he  would  have  reached  many  valuable  re- 
sults, and  his  untimely  death  was  sadly  deplored  by  all  who  knew  him. 
Dr.  Hawes's  contributions  to  science  were  mainly  in  the  line  of  his  spec- 
ialty— ^microscopic  lithology — ^and  consist  of  some  twenty  articles  pub- 
lished in  the  American  Journal  of  Science ;  three  in  the  Proceedings  of 
the  National  Museum ;  an  annual  report  upon  geology  and  mineralogy 
in  the  Annual  Keport  of  the  Smithsonian  Institution  for  1 880,  and  part  rv 
of  Volume  III  of  the  Eeport  of  the  Geological  Survey  of  IS'ew  Hamp- 
shire, entitled  the  '  Mineralogy  and  Lithology  of  New  Hampshire '.  The 
latter  covers  251  pages  quarto,  embellished  by  twelve  plates,  and  is  his 
most  valuable  and  important  completed  work.  It  includes  the  results  of 
the  examination  of  between  two  and  three  hundred  thin  sections  of  rocks. 
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some  of  which  were  very  important  and  instmctiye.  This  report  embodies 
the  results  of  mach  field  work;  containing  much  careful,  honest  labor 
and  establishing  the  anther's  reputation  as  a  microscopic  lithologist, 
which  was  afterwards  strengthened  by  further  studies  under  Professor 
Bosenbnsch.  Of  the  results  achieved  by  Dr.  Hawes  in  the  examination 
of  the  building  stones  of  the  country  little  can  be  said,  as  it  was  a  work 
of  great  magnitude,  requiring  a  great  deal  of  care  and  exertion  for  its 
proper  inauguration,  and  he  had  barely  gotten  the  investigation  into 
good  working  condition  when  he  was  obliged  to  abandon  its  prosecu- 
tion, much  against  his  will.  Personally,  Dr.  Hawes  was  a  ve^  pleasant 
and  genial  man,  and  possessed  a  remarkable  faculty  of  making  warm 
friends  wherever  he  went.  Although  his  immediate  family  relatives 
were  few  in  pumber  and  widely  scattered,  his  death  was  mourned  by 
a  large  number  who  had  been  won  to  him  by  the  sterling  qualities  of  his 
character,  his  truth,  purity,  unselfishness,  and  earnestness.  The  writer 
had  the  pleasure  of  being  one  of  his  first  students  in  blowpiping  and 
also  of  being  associated  with  him  in  his  work  upon  the  building  stones, 
and  is  abundantly  able  to  speak  of  the  nobleness  of  his  character,  and 
thus  to  bear  testimony  to  the  warm  regard  in  which  he  held  him." 

Joseph  B.  EEebbon,  a  native  of  the  State  of  Ohio,  was  bom  Au- 
gust 7,  1839,  at  TSew  Cumberland,  Tuscarawas  County.'  He  was  en- 
gaged in  the  military  service  of  his  country  at  the  period  of  the  late 
civil  war,  having  enlisted  in  1862,  in  the  98th  Regiment  of  Ohio  Volun- 
teers, at  the  age  of  23  years. 

It  was  but  a  few  months  after  his  enrollment  in  the  national  defense 
that  he  took  part  in  the  battle  of  Perryville,  Ey.,  on  which  occasion  he 
received  a  bullet  wound  through  his  body,  the  ball  entering  the  chest 
on  the  left  side,  passing  through  his  lung  obliquely,  narrowly  escaping 
the  heart,  and  out  at  his  back  on  the  right  side  of  the  spinal  column, 
near  the  right  shoulder  blade.  He  unfortunately  lay  on  the  battle-field 
from  Wednesday  until  Saturday  before  receiving  any  medical  attendance. 
From  the  effects  of  this  severe  and  dangerous  wound  he  never  fully 
recovered.  He  was,  however,  restored  to  a  moderate  degree  of  health 
and  strength,  and  was  able  to  attend  to  light  duties. 

In  1866,  on  the  recommendation  of  General  J.  A.  Gktrfield  and  Gen- 
eral E.  B.  Eckley,  he  was  appointed  by  Professor  Henry  janitor  of  the 
Museum  at  the  Smithsonian  Institution,  which  position  he  held  until 
his  death.  He  was  always  gentle  and  courteous  in  his  deportment;  and 
though  the  ii\]ury  to  his  lungs  incapacitated  him  for  exerting  any 
special  activity,  or  any  great  physical  effort,  he  was  always  punctual 
and  attentive  to  his  duties.  He  was  a  member  of  the  Society  of  the 
f^  Army  of  the  Cumberland,"  and  of  the  <^  Orand  Army  of  the  Republic" 
He  was  one  of  the  Ouards  of  Honor  to  the  remains  of  President  Oarfield 
while  they  lay  at  the  Capitol  in  Washington,  and  accompanied  the 
fhneral  of  the  deceased  President  from  this  city  to  Cleveland.  In  these 
exertions  he  probably  overtasked  his  strength ;  for  on  returning  to 
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this  dty  from  the  state  fonera!,  he  went  into  a  somewhat  rapid  decline,- 
and  thoagh  able  to  walk  about  his  hoose  to  the  last  day  of  his  life,  he^ 
died  rather  suddenly  of  palmonary  consamption  at  his  residence  m 
Washington,  on  Sunday  morning,  April  9th  at  7  o'clock,  at  the  age  of 
43  years,  after  a  service  in  this  Institution  of  sixteen  years. 

One  of  the  collaborators  of  the  Institution,  whose  death  we  have  to 
deplore,  is  Lewis  H.  MosaAN,  author  of  a  very  original  and  elaborate 
^'  Smithsonian  Oontribution  to  Knowledge."  He  was  bom  in  Aurora, 
Cayuga  t}ounty,  New  York,  November  21, 1818,  and  died  at  Bochester, 
N.  Y.,  December  17, 1881.  His  first  communication,  published  by  the 
Institution,  was  a  short  paper  comprising  ^'  Suggestions  relative  to  an 
Ethnological  Map  of  North  America,"  which  appeared  in  the  Smithson- 
ian Report  for  1861.  Devoting  himself  to  the  study  of  anthropology, 
he  published  various  treatises  in  relation  to  the  North  American  Indians. 
His  most  important  work  is  a  discussion  of  ^^  Systems  of  Oonsanguinity 
and  Affinity  of  the  Human  Family,"  a  large  quarto  of  616  pages,  which 
forms  Volume  XYII  of  the  ^^Smithsonian  Oontributions,"  published  in 
1809.  His  last  work,  entitled  ^<  Houses  and  Home-life  of  the  American 
Aborigines,"  forms  Volume  IV  of  the  Contributions  to  American  Eth- 
nology. 

It  is  also  my  painful  duty  to  announce  the  death  of  another  esteemed 
oollaborator  and  eminent  man  of  science.  Dr.  Henby  Draper,  of  New 
York,  a  son  of  the  distinguished  philosopher,  Dr.  John  Draper,  and  a 
member  of  the  National  Academy  of  Sciences.  He  was  bom  in  Vir- 
ginia, May  7, 1837,  and  died  in  New  York,  November  20, 1882,  at  the 
age  of  45  years,  in  the  prime  of  his  mental  activity  and  usefulness.  He 
distinguished  himself  by  his  original  researches  in  astronomy,  chem- 
istry, and  in  celestial  photography.  In  recognition  of  his  valuable 
work  in  connection  witb  the  transit  of  Venus  in  1874,  a  gold  medal 
was  struck  in  his  honor,  by  order  of  Oongress,  at  the  Philadelphia  mint. 
Perhaps  his  most  celebrated  work  was  the  difficult  discovery,  in  1877, 
of  oxygen  in  the  sun. 

Like  most  original  investigators  he  was  a  skillful  manipulator  and 
artisan.  He  prepared  for  the  Institution  in  1864  a  memoir  '^  On  the 
construction  of  a  silvered  glass  telescope,  fifteen  and  a  half  inches  in 
aperture,  and  its  use  in  celestial  photography,"  which  was  published 
in  the  '^  Smithsonian  Oontributions,"  Vol.  XIV.  This  work  has  been 
very  popular,  and  is  recognized  as  the  standard  authority  on  the  sub- 
ject.   The  demand  for  it  has  been  constant,  and  still  continues. 

In  the  death  of  Joseph  Dunoan  Putnam,  president  of  the  Davenport 
Academy  of  Sciences,  and  one  of  the  correspondents  of  the  Institution, 
December,  10, 1881,  a  great  loss  has  been  sustained  by  the  workers  in 
natural  history  and  anthropology,  particularly  in  the  western  part  of 
our  country.    He  was  a  valued  correspondent  of  the  Institution  and 
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devoted  himself  untiringly  and  unselfishly  to  the  advance  of  science 
-and  the  elevation  of  public  sentiment  in  regard  to  abstract  research. 

In  the  death  of  Don  Fbancisco  Suhiohbast,  of  Tonali,  Mexico,  on 
the  26th  December,  the  Institution  lost  one  of  its  oldest  and  most  valued 
^correspondents  outside  of  the  United  States. 

This  gentleman  (a  Swiss  by  birth)  was  occupied  for  many  years  in  a 
close  and  critical  study  of  the  natural  history  of  Mexico;  the  stations 
occupied  by  him  being  Orizaba,  Tuchitan,  Tonala,  &c.;  the  Isthmus  of 
Tehuantepec  having  received  special  attention  from  him. 

The  numerous  contributions  of  specimens  of  natural  history  of  the 
country,  with  notes  upon  their  habits  and  characteristics,  especially 
birds,  mammals,  and  reptiles,  have  given  to  the  National  Museum  a 
large  material,  and  enabled  the  Institution  to  publish  a  number  of  ex- 
tremely valuable  memoirs.  One  of  these  was  edited  by  Dr.  Thomas  M. 
Brewer,  and  another  by  Mr.  George  N.  Lawrence,  of  l^ew  York. 

It  is  proper  to  state  that  all  the  assistance  rendered  by  Professor 
Sumichrast  to  the  Institution  was  done  without  any  compensation 
whatever,  and  solely  for  the  sake  of  securing  a  prompt  and  complete 
knowledge  of  the  natural  history  of  his  adopted  country. 

MISCELLAiraiOUS. 

IJhe  Mercer  Bequest — ^Among  various  noteworthy  items  in  connection 
with  the  history  of  the  Smithsonian  Institution  during  the  year  1882, 
may  be  mentioned  the  circumstance  of  its  being  made  a  copartner  in 
the  administration  of  a  beneficiary  trust,  by  Bev.  Dr.  Mercer,  of  New- 
port, B.  I.  That  gentleman,  dying  on  the  3d  day  of  November,  1882, 
left  quite  a  large  property,  a  portion  of  which  was  to  be  paid  directly  to 
certain  specified  heirs,  and  the  interest  on  the  remainder  to  be  given 
to  persons  mentioned  during  their  lifetime.  After  the  decease  of  these 
beneficiaries,  the  property  was  to  be  divided  into  three  parts;  of  which 
one-third  was  to  be  administered  by  a  Board,  consisting  of  Harvard 
College,  Yale  OoUege,  and  the  Smithsonian  Institution;  together  with 
three  individuals  mentioned,  or  their  survivors,  to  establish  scholar- 
ships in  some  institution  for  the  education  of  deserving  and  needy  young 
men.  Although  the  money  cannot  be  used  directly  by  the  Smithsonian 
Institution,  yet  there  seems  to  be  no  impropriety  in  accepting  the  trust 
under  the  conditions  named.  It  is  not  likely,  however,  that  any  occa- 
sion for  administering  it  will  arise  for  probably  a  quarter  of  a  century 
to  come. 

In  the  history  of  the  Institution  thus  far  three  bequests  have  been 
made  to  it.  The  first  was  that  of  the  residuary  legateeship  of  the  prop- 
erty belonging  to  Mr.  Wynne,  who  died  in  Brooklyn,  N.  Y.,  the  estate 
being  valued  at  the  time  at  from  $50,000  to  $60,000.  As,  however,  the 
daughter  married,  and  is,  as  far  as  known,  still  living,  with  a  large 
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famQy  of  children  and  grandchildren,  the  chances  of  an  inheritance  by 
the  Smithsonian  Institution  are  practically  none. 

The  next  bequest  was  that  of  $1,000,  made  by  Mr.  James  Hamilton, 
of  Carlisle;  and  the  third  and  last,  by  Dr.  Habel,  amounting,  with  a 
small  addition  made  from  the  income  of  the  Smithsonian  Institution, 
to  $500 ;  or  $1,500,  the  two  combined. 

These  two  sums  have  been,  in  accordance  with  the  law,  paid  into  the 
Treasury  of  the  United  States,  as  an  addition  to  the  principal. 

The  endowment  of  the  Smithsonian  Institution,  at  the  present  time^ 
amounts  to  $703,000,  deposited  in  the  United  States  Treasury,  and  it  is 
authorized  to  increase  this  amount  to  $1,000,000.  A  large  part  of  the 
expenses  of  the  Institution  consists  in  what  may  be  called  statical  items, 
such  as  salaries,  repairs  of  building,  &c. ;  and  it  is  very  evident  that 
the  amount  available  for  active  operations  is  not  at  all  represented  by 
the  annual  income  of  the  fund.  It  is  quite  probable  that  the  increase  of 
the  endowment  by  40  or  50  per  cent,  would  permit  the  Institution  nearly 
to  double  the  work  accomplished,  as  it  would  require  no  increase  of 
force  or  incidental  expenditure. 

Naval  Cadsts, — In  the  American  haval  service,  the  cadets  start  with 
four  years'  study  in  the  Naval  Academy  at  Annapolis.  They  are  then 
sent  to  sea  for  two  years,  and  do  not  obtain  the  rank  of  midshipman 
until  they  have  passed  an  examination  at  the  end  of  this  period,  or  of 
six  years  after  their  entrance.  They  are  then  sent  to  sea  again,  or 
placed  on  waiting  orders. 

About  a  year  ago  the  Navy  Department  made  inquiry  of  the  Smith- 
sonian Institution  as  to  its  willingness  to  receive  six  recently  appointed 
midshipmen,  and  assign  them  to  some  duty  in  the  Institution  or  National 
Museum  that  would  enable  them  to  take  advantage  of  any  opportuni- 
ties they  might  have  for  natural-history  research  during  their  future 
cruises,  with  the  understanding  that  they  were  to  be  treated  in  every 
way  as  regular  employes  of  the  Institution,  and  required  to  do  regular 
work. 

The  proposition  was  responded  to  favorably  and  the  six  cadets  were 
assigned  respectively  to  the  curators  of  Ichthyology,  Marine  Inverte- 
brates, Ethnology,  Paleontology,  Geology,  and  Mineralogy.  The  expe- 
riment, somewhat  unexpectedly,  has  proved  to  be  a  very  great  success. 
The  young  gentlemen  devoted  themselves  earnestly  to  their  work,  and 
became  quite  proficient  in  it. 

A  course  of  special  instruction  was  given  in  regard  to  the  taxidermy 
of  mammals  and  birds,  which  all  the  midshipmen  attended  with  great 
diligence,  becoming  quite  expert  i:i  the  preparation  of  skeletons  and 
in  making  excellent  skins  of  mammals  and  birds. 

The  two  assigned  to  ichthyology  and  marine  invertebrates  were  de- 
tailed for  service  on  board  the  Fish  Commission  steamer  ^^Fish  Hawk," 
where  they  had  ample  opportunity  of  becoming  familiar  with  collecting 
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at  sea ;  as  also  with  the  methods  and  appliances  of  deep-sea  dredging, 
temperatore  observations,  &c.y  all,  of  course,  directly  in  the  line  of  their 
fhtore  vocation. 

The  other  fonr  accompanied  one  or  the  other  of  Professor  Powell's 
parties  into  the  Far  West,  and  have  had  every  opportunity  for  field  work. 

The  results  of  this  experiment  were  so  satisfactory  that  six  more  mid- 
shipmen have  been  detailed  to  the  Institution,  the  first  six  to  continue 
another  year,  making  the  entire  course  one  of  two  years. 

The  selections  for  this  detail  are  made  by  the  Navy  Department  after 
conference  with  the  Superintendent  of  the  Naval  Academy,  from  among 
those  who,  while  pursuing  their  educational  course,  have  shown  most 
interest  in  scientific  matters. 

The  measure  is  extremely  popular  among  the  younger  officers,  although 
of  course  it  is  decried  by  others,  who  consider  it  an  innovation  in  the 
established  routine. 

One  special  object  of  the  experiment  is  to  have,  as  a  part  of  the  regu- 
lar force  of  the  Navy,  officers  competent  to  do  the  scientific  work  for 
which  it  has  generaUy  been  necessary  to  employ  civilians,  as  also  on 
any  cruise  to  be  able  to  utilize,  to  some  extent  at  least,  the  opportunities 
of  research  which  constantiy  present  themselves  to  the  inquirer. 

The  following  is  an  account  of  the  work  accomplished  by  these  young 
officers,  now  recognized  by  law  as  ^^ Ensigns": 

Of  the  class  of  '79,  six  were  ordered  to  the  Institution  early  in  Janu- 
ary, 1882. 

Ensign  B.  H.  Miner  chose  ichthyology,  made  a  summer  cruise  on 
the  ^<  Fish  Hawk,"  resumed  his  studies  in  the  fall,  and  was  detached  in 
December  and  ordered  to  the  Fish  Oommission  steamer  ^^  Albatross." 

U,  E.  Sayden  chose  mineralogy,  went  on  the  IT.  S.  Geological  Sur- 
vey to  Nevada,  and  in  the  winter  took  up  the  study  of  fossil  botany. 

H.  8,  Chase  chose  mineralogy,  went  on  a  geological  expedition  to 
Montana  in  the  summer,  and  is  now  studying  the  same  branch. 

L.  M.  Oarret  chose  geology,  was  in  Montana  in  the  summer,  and 
has  resumed  the  same  branch. 

(7.  0.  Marsh  chose  ethnology,  went  on  an  ethnological  expedition  to 
Moquis,  Ariz.,  in  the  summer,  and  has  since  taken  up  fossil  botany. 

J.  B.  Blish  chose  marine  invertebrates,  went  on  the  ^^Fish  Hawk" 
in  the  summer,  resumed  the  same  branch  in  the  fall,  and  was  lately 
detached  at  his  own  request  and  ordered  to  the  <^  Jamestown." 

Of  the  class  of  '80,  six  were  detailed  last  fall. 

S.  O.  Dresel  is  studying  ichthyology. 

J,  B.  Bemadou  is  engaged  in  the  chemical  laboratory  in  quantitative 
and  qualitative  analysis  and  assaying. 

A.  A.  Aokerman  is  studying  mineralogy. 

A.  P.  Niblack  is  studying  ethnology. 

B.  Wilkinson  has  chosen  mineralpgy. 
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W.  E.  Saffard  has  chosen  marine  invertebrates. 

Each  one  is  engaged  in  the  practical  work  of  the  respective  depart, 
ments  in  identifying,  and  classifying,  as  far  as  able,  the  collections 
received  from  various  sources. 

Speeial  Oljects  received. — ^Among  the  articles  received  during  the  year 
may  be  mentioned  a  lock  of  Sir  Walter  Scott's  hair  presented  by  Hon. 
George  Ainslee,  Delegate  in  Congress  from  Idaho,  whose  father  was  a 
neighbor  and  friend  of  Scott.  The  presentation  was  made  through  one 
of  our  regents,  Hon.  S.  S.  Gox. 

A  line  large  specimen  of  agate,  found  off  Keweenaw  Point,  in  Lake 
Michigan,  near  Manitou  Island  (which  lies  off  the  shores  of  Korthem 
Michigan)  by  S.  H.  Broughton,  has  been  received  by  the  Institution.  It 
was  left  to  the  Smithsonian  Institution  by  bequest  of  the  late  Mrs. 
Broughton,  and  was  deposited  by  J.  P.  Newiand,  executor  of  Mrs. 
Broughton's  wUl. 

Seiof  United  States  Weights  and  Measures. — ^By  act  of  Congress,  March 
3, 1881,  the  Secretary  of  the  Treasury  was  directed  to  deliver  to  the 
Smithsonian  Institution  a  complete  set  of  all  the  weights  and  measures 
adopted  as  standard  by  the  United  States  Qovemment. 

Ifa/oal  Museum  of  Hygiene, — Congress  having  established  a  ^^  Naval 
Museum  of  Hygiene"  in  connection  with  the  Bureau  of  Medicine  and 
Surgery  of  the  Navy  Department,  we  have,  in  accordance  with  the  prin- 
ciple of  co-operation  adopted  by  the  Institution,  placed  in  its  custody 
a  large  exhibit  of  tile  and  terra-cotta  pipe,  for  sewers  and  traps,  and 
other  articles  having  sanitary  relations. 

Manuscript  Deolaratian  of  Independence. — ^In  the  report  for  1880  refer- 
ence was  made  to  the  appointment  of  a  commission,  of  which  the  Secre- 
tary of  the  Institution  was  one,  to  consider  the  restoration  of  the  faded 
and  now  nearly  illegible  manuscript  of  the  original  Declaration  of 
Independence.  The  subject  was  referred  to  the  National  Academy  of 
Sciences,  and  a  report  was  made  by  a  special  committee  on  the  17th 
January,  1881.  Nothing  however,  has  been  done  in  regard  to  the 
matter. 

FfidUfs  Portrait  of  Washington. — In  the  last  report  of  the  Institution 
it  was  stated  that  a  claim  had  been  made  by  Mr.  Titian  B.  Peale  for  a 
portrait  of  Washington  painted  by  his  father,  Charles  Wilson  Peale,  on 
deposit  in  this  establishment.  This  claim  was  originally  made  in  1871. 
In  1873  the  executive  committee  reported  adversely  to  the  claim,  on 
the  ground  that  sufficient  proof  of  ownership  of  the  portrait  had  not 
been  presented. 

During  the  last  session  of  Congress,  however,  the  matter  was  taken 
up  and  investigated,  and  as  the  contesting  claimants  made  a  compromise 
the  iK>rtrait  was  finally  purchased  by  the  Library  Committee  of  Con- 
gress, and  it  is  now  the  property  of  the  United  States. 
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NATIONAL  MUSEUM. 

The  work  of  organization  of  the  departments  of  the  Museum  has  been 
carried  on  vigorously  during  the  past  year.  For  a  full  account  of  all 
its  oi>erations  I  would  refer  to  the  report  of  Mr.  G.  Brown  Goode,  the 
assistant  director,  given  in  the  appendix  to  this  report.  The  fallness 
of  this  account  seems  to  render  any  r^umS  of  the  operations  and  present 
condition  of  the  Museum  unnecessary  here. 

BUREAU  OP  ETHNOLOGY. 

The  appropriation  made  by  Congress  for  the  prosecution  of  ethnolog- 
ical researches  among  the  North  American  Indians,  under  the  direction 
of  the  Secretary  of  the  Smithsonian  Institution,  was  continued,  and  the 
work  remained  in  charge  of  Maj.  J.  W.  Powell. 

Field  Work, — A  large  amount  of  field  work  was  accomplished  during 
the  year.  The  general  excavation  of  mounds  was  placed  in  the  charge 
of  Prof.  Gyrus  Thomas,  with  several  assistants,  through  whose  exertions 
large  collections  were  made,  chiefly  in  the  Mississippi  Valley. 

Dr.  Edward  Palmer  has  continued  his  explorations  in  Tennessee  and 
in  Arkansas  along  the  Mississippi,  White,  and  Arkansas  Bivers.  A 
short  time  was  devoted  to  examination  of  the  mounds  and  other  works 
in  Southwestern  Indiana. 

Mr.  F.  S.  Earle  was  engaged  a  short  time  in  examining  and  locating 
the  mound  groups  of  Southeast  Missouri,  and  in  opening  mounds  and 
stone  graves  in  Southern  Illinois. 

Mr.  James  D.  Middleton,  after  Mr.  Earle  withdrew,  continued  the 
work  in  Southern  Illinois  until  stopped  by  the  cold,  when  he  was  trans- 
ferred to  the  South,  and  is  now  in  Alabama. 

Col.  P.  W.  Norris  entered  upon  the  work  in  August,  his  field  of  labor 
being  the  west  bank  of  the  Mississippi,  from  Dubuque,  Iowa,  to  the  Ar- 
kansas line. 

Hon.  William  M.  Adams  has  been  engaged  to  work  up  the  mounds 
in  Madison  County,  Illinois,  including  the  Cahokia  group.  He  had 
already  completed  the  map  of  them  and  commenced  opening  them  when 
the  cold  weather  stopped  him. 

The  result  of  operations  so  far  may  be  summed  up  briefly  as  follows : 

A  very  good  and  valuable  collection,  almost  exclusively  of  mound 
relics,  consisting  of  pottery,  stone  implements,  clay  and  stone  images, 
clay  and  stone  pipes,  plates  of  mica,  gorgets,  shell  ornaments,  engraved 
shells,  fragments  of  copper  ornaments,  fragments  of  wooden  ornaments, 
fragments  of  matting,  pieces  of  burned  clay  which  have  been  stamped, 
an  ancient  Catholic  medal  of  brass,  a  brass  Chinese  medal  or  coin  (the 
two  latter  are  surface  finds,  the  first  found  on  a  mound  in  Southern 
Illinois,  the  other  on  the  site  of  an  old  French  fort  in  Arkansas),  quite 
a  number  of  crania  and  tibiae.    The  collection  of  pottery  is  quite  large 
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and  inclndes  repiesentatiyes  of  all  the  tyi>eB  hitherto  found  in  the 
mounds  except  one  of  Ohio  and  one  of  Iowa. 

The  most  important  results  appertain  to  the  mounds  and  works  them- 
selves. The  statement  in  tilie  Smithsonian  Beport  of  ISlt  in  reference 
to  the  Elephant  mound  is  confirmed;  the  Seltzertown  mound  is  proven 
to  be  a  myth;  at  least  no  sign  of  it  could  be  found  on  examination. 

The  mounds  and  graves  on  the  Wabash  are  found  to  be,  to  a  con- 
siderable extent,  of  Indian  origin,  and  comparatively  modern,  as  shown 
by  the  articles  of  European  manufacture  found  in  them  and  by  the 
mode  of  burial. 

Dr.  Palmer  had  with  him  for  a  month  an  excellent  artist  who  has 
furnished  a  number  of  very  valuable  drawings  of  mounds  and  other 
works.  From  these  it  is  noticed  that  the  mounds  of  Arkansas  are  in 
many  cases  quite  large  and  of  the  truncated  pyramidal  form,  often  ter- 
raced. Artificial  canals  and  lakes,  such  as  described  by  Garcilasso  and 
the  Oentleman  of  HlvaSj  are  found  in  ]^ortheastem  Arkansas.  Several 
of  the  hard  clay  floors  of  the  large  houses  of  the  aborigines,  as  described 
by  Le  Tonti,  Joutel,  and  others,  have  been  found  in  the  very  section 
visited  by  these  travelers. 

An  indosure  of  considerable  size,  including  mounds  and  house  sites, 
precisely  such,  even  to  minute  details,  as  that  examined  by  Professor 
Putnam,  near  Lebanon,  Tenn.,  has  been  discovered  in  Southern  Illi- 
nois. 

On  the  whole,  the  results,  considering  the  time  the  parties  have  been 
at  work,  are  very  satisfactory,  and  will  have  a  very  important  bearing 
on  the  question.  Who  were  the  mound  builders,  and  what  is  the  age 
of  the  mounds f 

Professor  Thomas  made  an  examination  of  some  groups  of  mounds  in 
Southern  Illinois  and  Southeastern  Missouri. 

Further  successful  explorations  were  conducted  in  New  Mexico  and 
Arizona,  under  the  immediate  superintendence  of  Mr.  James  Steven- 
son. Mr.  Victor  MindelefT  was  in  charge  of  a  party  which  made  ex- 
tensive collections  in  the  province  of  Tusayan,  in  Arizona,  supple- 
menting the  large  collections  obtained  in  previous  years  from  twenty 
or  more  pueblos  in  New  Mexico.  The  collections  obtained  by  these 
expeditions  have  been  deposited,  with  proper  arrangement,  in  the  Na- 
tional Museum,  and  have  been  catalogued  and  described.  The  field 
work,  with  special  reference  to  linguistic  research,  had  been  performed 
by  M^.  James  0.  Pilling,  who  visited  several  missions  along  the  St. 
I^wrenoe  and  Ottawa  Bivers,  examining  many  manuscripts  and  pro- 
curing numerous  titles  in  connection  with  linguistic  bibliography^  by 
Mrs.  Erminnie  A.  Smith,  who  continued  studies  on  the  Iroquoian  dialects 
at  St.  Begis,  Gaughnanaga,  &c. ;  by  Mr.  A.  S.  Oatschet,  who,  among  the 
Bhetimasha  and  other  tiibes  in  Louisiana,  and  by  Bev.  J.  Owen  Dorsey, 
who,  among  the  E^nsas  in  Indian  Territory,  studied  the  respective  lan- 
guages. 
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The  visitors  to  the  three  last-named  regions  also  porsned  other 
branches  of  ethnic  research^  including  social  organization,  traditions, 
and  easterns ;  and  Dr.  W.  J.  Hoffman  was  engaged  in  investigations 
in  gesture  language  and  pictographs  among  the  several  Indian  tribes 
of  Oalifomia  and  Western  lifevada.  The  highly  valued  researches  of 
Mr.  F.  H.  Gushing  among  the  Zufli  pueblos  have  been  continued,  sev- 
eral months  of  the  year,  however,  being  occupied  by  his  conducting  a 
delegation  of  six  of  those  Indians  to  the  East,  a  course  which  was  im- 
portant to  his  further  success. 

PublicaUons. — Several  publications  have  been  issued  by  the  Bureau 
during  the  year,  as  follows : 

The  First  Annual  Beport,  embracing  the  fiscal  year  187d->'S0,  the  con- 
tents being :  On  the  evolution  of  language,  by  J.  W.  Powell ;  Sketch  of 
the  mythology  of  the  North  American  Indians,  by  J.  W.  Powell ;  Wy- 
andot government,  by  J.  W.  Powell;  On  limitations  to  the  use  of  some 
anthropologic  data,  by  J.  W.  Powell ;  a  further  contribution  to  the 
study  of  the  mortuary  customs  of  the  ]^orth  American  Indians,  by  Dr. 
H.  O.  Yarrow ;  Studies  in  Central  American  picture  writing,  by  Prof. 
E.  S.  Holden ;  Cessions  of  land  by  Indian  tribes  to  the  United  States, 
by  C.  0.  Boyce ;  Sign  language  among  Korth  American  Indians,  by 
Col.  Garrick  Mallery ;  Catalogue  of  linguistic  manuscripts  in  the  library 
of  the  Bureau  of  Ethnology,  by  J.  C.  Pilling ;  Illustration  of  the  method 
of  recording  Indian  languages,  from  the  manuscripts  of  Messrs.  J. 
O.  Dorsey,  A.  S.  Qatschet,  and  S.  B.  Biggs. 

Vol.  IV,  Contributions  to  North  American  Ethnology,  containing : 
Houses  and  house-life  of  the  American  aborigines,  by  Lewis  H.  Mor- 
gan. 

Vol.  V,  Contributions  to  North  American  Ethnology,  containing: 
Observations  on  cap-shaped  and  other  lapidarian  sculpture  in  the  Old 
World  and  in  America,  by  Charles  Ban;  On  prehistoric  trephining  and 
cranial  amulets,  by  Dr.  Bobert  Fletcher,  TJ.  S.  A. ;  A  study  of  the  man- 
uscript Troano,  by  Cyrus  Thomas,  with  an  introduction  by  Dr.  D.  G-. 
Brinton. 

The  papers  prepared  for  the  press  and  in  whole  or  part  printed  dur- 
ing the  year,  though  not  issued  therein,  are  as  follows : 

To  appear  in  the  Second  Annual  Beport :  Myths  of  the  Iroquois,  by 
Erminnie  A.  Smith ;  Animal  carvings  from  the  mounds  of  the  Missis- 
sippi Valley,  by  Henry  W.  Henshaw;  Navajo  silversmiths,  by  Dr. 
Washington  Matthews,  IT.  S.  A. ;  Art  in  shell  of  the  ancient  Ameri- 
cans, by  William  H.  Holmes ;  Illustrated  Catalogue  of  the  collections 
obtained  from  the  Indians  of  New  Mexico  and  Arizona  in  1879,  by 
James  Stevenson;  Illustrated  catalogue  of  the  collections  obtained 
from  the  Indians  of  New  Mexico  in  1880,  by  James  Stevenson. 

About  500  pages  were  put  in  type  of  Mr.  James  C.  Filling's  Biblio- 
graphy of  American  linguistics,  containing  many  fac-similes  of  tities. 
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syllabaries,  &c.  Part  1  of  Vol.  n  of  Contribations  to  19'orth  American 
Bthnologyi  consisting  of  the  EIlamath-English  dictionary,  by  Mr.  A.  S. 
Gatschet,  with  grammatical  notes,  was  pnt  in  tyi>e ;  also  over  500  pages 
of  Bev.  J.  Owen  Dorsey's  <|)egiha  language,  and  400  pages  of  Bev.  S. 
D.  Biggs'  Grammar  and  dictionary  of  the  Dakota  language,  which  will 
appear  in  Volumes  6  (in  three  parts)  and  7  (in  two  parts)  of  the  last- 
mentioned  series. 

The  papers  prepared  and  intended  for  the  Third  Annual  Beport  are 
as  follows:  Introduction  to  the  study  of  tribe  government,  by  J.  W. 
Powell,  as  an  introduction  to  the  three  following  papers,  viz :  The  Mus- 
koki  confederacy,  by  J.  W.  Powell ;  The  government  of  the  Omahas,  by 
Bev.  J.  Owen  Dorsey ;  and  the  government  of  the  Zufds,  by  F.  H.  Gush- 
ing; Introduction  to  the  study  of  pictographs,  by  Col.  Garrick  Mallery ; 
On  certain  Maya  and  Mexican  MSS.,  by  Prof.  Gyrus  Thomas ;  The  art 
of  weaving  among  the  If  av^jos,  by  Dr.  Washington  Matthews,  IT.  S.  A. ; 
An  illustrated  catalogue,  by  W.  H.  Holmes,  of  Mr.  James  Stevenson's 
collection  from  Zuni  and  Walpi ;  and  two  other  miscellaneous  collec- 
tions. Mr.  Gatschet  has  also  furnished  a  paper  on  the  chief  deities  of 
the  American  Indians. 

Work  not  yet  sufficiently  complete  for  immediate  publication  has 
been  continued  by  Mr.  Gatschet  in  the  synonymy  of  the  tribes  of  ]^orth 
America;  by  him  and  Colonel  Mallery,  on  an  ethnographic  chart  of  the 
distribution  of  those  tribes  when  first  met  by  Europeans;  by  Mrs.  Er- 
minnie  A.  Smith,  on  a  vocabulary  and  grammar  of  several  Iroquoian  dia- 
lects; by  Mr.  H.  W.  Henshaw,  on  Indian  industries;  by  Dr.  H.  C.  Yar- 
row in  completion  of  his  monograph  on  Mortuary  Observances;  and  by 
Prof.  O.  T.  Mason,  on  Indian  industries.  Colonel  Mallery  has  been  en- 
gaged in  completing  a  monograph  on  sign  language,  and  collecting  the 
materials  for  another  on  pictographs,  these  two  closely  connected  subjects 
comprising  the  direct  visible  expression  of  ideas,  of  which  the  signs  are 
transient  and  the  pictographs  the  permanent  expressions.  Mr.  Victor 
Mindeleff  prepared  a  relief  model  of  the  pueblo  of  ZnfLi,  on  the  scale 
of  one  (1)  inch  to  five  (5)  feet,  which  is  now  in  the  ]^ational  Museum 
and  is  an  object  of  great  interest. 

During  the  year  many  linguistic  MSS.  were  received  fix>m  various 
collectors* 

trsriTED  STATES  GEOLOGICAL  SXJEVEY. 

In  accordance  with  the  practice  of  the  Institution  to  supply  an  an- 
nual account  of  the  work  of  the  United  States  Geological  Survey,  the 
following  brief  summary,  is  given,  furnished  by  the  courtesy  of  its 
Director,  Mi^.  J.  W.  Powell: 

Of  the  three  phases  which  the  field  work  of  the  Survey  assumes, 
the  collection  of  representative  rocks,  minerals,  and  fossils  is  more 
directiy  and  manifestly  contributory  to  the  Institution  and  the  Museum 


48  REPORT   OF   THE    SECRETART. 

under  its  care,  than  the  topographic  and  stratigraphic  work ;  bat  the 
whole  possesses  interest  as  being  part  of  a  common  endeavor  to  develop 
and  disseminate  scientific  truth. 

Among  the  operations  of  the  Survey  that  may  be  cited  in  this  con- 
nection are  the  following: 

Field  studies  upon  the  much  discussed  Laramie  group  have  been 
prosecuted  in  Eastern  Montana  and  Northeastern  Dakota,  covering 
particularly  a  belt  of  about  80  miles  along  the  Upper  Missouri,  and  up- 
wards of  100  miles  adjacent  to  the  Yellowstone,  resulting  in  large  col- 
lections and  important  stratigraphic  data.  Similar  combined  strati- 
graphic  and  paleontologic  investigations  have  been  in  progress  upon 
the  paleozoic  series  of  the  Eureka  and  Pine  Biver  districts  of  Nevada, 
with'  a  view  to  the  more  certain  determination  of  the  stratigraphy  of 
those  important  mining  regions.  The  exploration  of  the  interesting 
ancient  lake  deposits  of  the  Great  Basin  has  been  continued,  the  silts 
of  the  ancient  Lake  Lahontan  being  the  special  subject  of  study.  The 
Permian  and  Carboniferous  strata  of  Northern  Arizona,  in  the  vicinity 
of  Kanab,  have  been  further  examined,  and  important  collections  made 
from  them. 

One  of  the  more  significant  subjects  of  exploration  was  furnished  by 
the  Grand  Oanon  group,  an  immense  series  of  12,000  feet  thickness, 
now  demonstrated  to  lie  between  the  upper  Cambrian  and  the  crystal- 
line Archaean  rocks.  Beside  critical  stratigraphic  work,  a  large  collec- 
tion, involving  a  problematic  organic  form,  was  made,  Which  yet  awaits 
exhaustive  study.  The  investigations  in  the  great  mining  districts  of 
Colorado  and  Nevada  have  been  continued,  with  a  view  to  supplement- 
ing and  perfecting  the  data  previously  gathered  and  the  extension  of  the 
work  to  new  ground. 

Investigations  have  likewise  been  in  progress  upon  the  great  metal- 
liferous series  of  the  Lake  Superior  region,  including  the  practical  com- 
pletion of  the  work  upon  the  copi>er-bearing  formation,  as  at  present 
planned,  and  the  commencement  of  that  upon  the  iron-bearing  series. 

In  the  interior  basin,  a  special  study  of  the  great  moraines  that  mark 
the  limit  of  the  second  glacial  advance,  and  constitute  datum  lines 
of  great  importance  in  glacial  studies,  has  been  in  progress,  and 
about  3,000  miles  of  an  essentially  continuous  morainic  chain  are  now 
mapped. 

In  addition  to  these  more  comprehensive  studies,  special  collectors 
have  been  in  the  field,  gathering  fossils  from  localities  of  exceptional 
richness,  or  from  critical  and  decisive  horizons.  Among  these  have 
been  the  collections  of  Tertiary  fossils,  especially  vertebrates,  from 
Oregon,  and  of  Jurassic  and  Eocene  remains  from  Wyoming.  A  special 
effort  has  also  been  made  to  secure  a  full  representative  collection  from 
the  marine  Tertiary  beds  of  the  Lower  Mississippi  Valley. 

Triangulation  and  topographic  work,  preparatory  to  geologic  inves- 
tigation, has  been  prosecuted  in  the  quicksilver  districts  of  New  Alma- 
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den,  Kew  Idria,  Knoxville,  and  Salphar  Bank,  Oalifomia,  and  also  in 
the  northern  part  of  that  State.  Similar  work  has  been  done  in  West- 
em  New  Mexico,  in  Southern  Montana,  in  Central  (Colorado,  in  Western 
and  Northwestern  Nevada,  and  in  the  Appalachian  region.  In  the  last 
district,  portions  of  Sonth  western  Virginia,  Eastern  Kentucky,  Western 
North  Oarollna,  and  Eastern  Tennessee  have  been  6overed  by  primary 
triangulation  and  topographic  contours. 

Some  minor  investigations  have  received  attention,  and  an  unusual 
amount  of  ofBLce  and  laboratory  work,  upon  previously  gathered  material 
and  in  preporation  for  fhrther  studies,  has  been  in  progress. 

UNITED  STATES  PISH  COMMISSION. 

General  Object  and  f^nelfv.— Twelve  years  ago  the  Unitcfd  States 
Fish  Commission  was  established  by  law  of  Congress,  and  under  a  pro- 
vision authorizing  the  President  to  select  a  Commissioner  from  among 
the  civilian  employ^  of  the  Government,  to  serve  without  additional 
pay,  I  was  chosen  and  have  continued  to  hold  the  position  ever  since. 
The  work,  commencing  on  a  very  small  scale  in  the  year  mentioned, 
has  broadened  until  it  has  now  become  the  most  important  and  ex- 
tensive of  its  kind  in  the  world;  and  it  is  hoped  that  the  practical 
results  gained  have  vindicated  the  propriety  of  the  initial  experiment 
as  well  as  of  continuing  the  work  to  such  a  period  of  time  as  the  case 
may  require. 

First  as  Assistant  Secretary  of  the  Smithsonian  Institution,  and  then 
as  its  Secretary,  it  has  been  my  duty  to  show  to  the  Board  of  Begents 
the  occasion  and  reason  for  the  occupation  of  a  considerable  portion  of 
my  time,  and  thus  to  add  not  an  uninteresting  chapter  to  the  report  of 
the  Smithsonian  Institution. 

A  detailed  report  of  the  doings  of  the  Commission  is  published  an- 
nually by  order  of  Congress ;  that  of  each  year  constituting  a  vol- 
ume of  nearly  one  thousand  pages,  with  a  considerable  number  of  iUus- 
trati<m8.  In  addition  to  this  a  Bulletin  of  the  Fish  Commission  has 
been  authorized  by  Congress,  to  contain  short  articles  of  information 
and  instruction  in  reference  to  matters  of  flsh  culture  and  the  fisheries. 
This  is  restricted  to  five  hundred  pages  annually ;  and  this,  with  the 
annual  report,  forms  an  annual  contribution  to  practical  science  on  the 
part  of  the  United  States  Government  of  nearly  fifteen  hundred  pages. 
For  the  more  speedy  dissemination  of  the  information  furnished  in  the 
Bulletin,  it  is  distributed  to  specialists  in  flsh  culture  and  the  fisheries, 
and  to  the  leading  newspapers,  so  that  the  facts  come  fresh  from  the 
press,  and  are  largely  reproduced  in  the  serial  literature  of  the  day. 
Two  volumes  of  the  Bulletin  (for  1881  and  1882)  have  now  been  pub- 
lished. 

The  Smithsonian  report  for  1881  gave  an  account  of  what  had  been 
done  by  the  United  States  Fish  Commission  during  that  year,  and  the 
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general  facts  for  1882  are  not  materially  different,  except  to  some  extent 
in  regard  to  the  scale  of  operations. 

By  act  of  Congress  the  work  of  the  Commission  is  divided  into  two 
subjects :  (I)  the  investigation  into  the  condition  of  the  fishery  and  the 
search  for  improvements  in  the  methods  and  products  of  the  ftsheriee; 
«nd  (2)  the  multiplication  and  dissemination  of  the  mere  important 
species }  the  first  representing  what  is  known  as  the  inquiry  branch  oi 
the  Commission,  and  the  second  that  of  propagation. 

As  the  subject  of  the  investigation  of  the  fisheries  was  that  first  in- 
trusted to  the  Commission  by  Congress  in  1871 — that  of  the  multiplica- 
tion of  fish  not  being  authorized  until  the  succeeding  year — ^it  has  gen- 
erally been  customary  to  take  up  the  two  divisions  in  that  order.  The 
method  of  this  inquiry  has  been  to  visit  successively  the  principal 
points  along  the  coast  of  the  United  States  where  I'esearch  can  be  pros- 
ecuted, establishing  stations  for  a  season  to  study  very  carefully  the 
nature  and  distribution  of  the  animal  life,  the  character  of  the  water  as 
to  temperature,  salinity,  currents,  &c.,  and  the  general  facts  in  regard  to 
methods  of  prosecuting  the  fisheries.  In  this  manner,  in  the  course  of 
successive  years,  the  minute  details  or  conditions  of  the  marine  life  of 
the  Atlantic  coast,  and  to  a  considerable  extent  that  of  the  Pacific  and 
the  Oulf  of  Mexico,  have  been  worked  out  either  through  the  establish- 
ment of  the  stations  referred  to  or  by  sending  special  experts  of  the 
Commission  for  the  purpose.  The  general  resul  ts  of  these  investigations 
are  to  be  found  partly  in  the  published  reports  of  the  Commission, 
partly  in  those  still  in  press,  and  to  a  very  large  degree  in  the  special 
reports  prepared  by  the  Commission  for  the  census  of  1880.  A  quarto 
report,  ordered  by  Congress  and  now  in  press,  will  contain  a  large 
amount  of  original  information  in  regard  to  the  natural  history  and  con- 
dition of  the  fishes  and  useful  invertebrates  of  the  ocean,  lakes,  and 
rivers,  illustrated  by  numerous  well-executed  figures. 

The  approximate  completion  of  the  inshore  research  has  allowed  the 
Commission  to  undertake  more  fully  an  examination  of  the  deep  seas; 
and  a  systematic  survey  is  now  being  made  of  the  grounds  where  fish- 
ermen have  hitherto  plied  their  vocation,  with  a  view  of  determining 
the  extent  and  condition  of  the  fishing  banks,  and  also  to  find  out  what 
additional  localities  heretofore  undiscovered  yet  remain  to  reward  the 
labors  of  the  '^  toilers  of  the  sea."  Much  success  has  already  been  experi- 
enced in  this  latter  respect,  and  new  and  extensive  ranges  for  the  prose- 
cution of  their  vocation  have  been  opened  up.  It  is  believed,  however, 
that  much  yet  remains  to  be  done,  and  it  is  hoped  that  in  succeeding 
years  areas  of  important  fishing  ground  of  great  extent  will  be  brought 
to  light,  especially  in  the  South  Atlantic  and  the  Oulf  of  Mexico. 

For  the  better  prosecution  of  this  latter  research  Congress  authorised 
the  construction  of  a  first-class  sea-going  vessel,  and  in  March,  1882, 
the  contract  was  awarded  to  Messrs.  Pusey  &  Jones,  of  Wilmington, 
Del.,  for  an  iron  vessel  200  feet  long  on  the  water  line,  27  feet  beam,  and 
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of  about  1,000  tons  of  displacenieDt.  Lient.  Z.  L.  Tanner,  U.  S.  N.,  at 
the  time  in  charge  of  the  steamer  ^^Fish  Hawk,"  was  assigned  to  the  dnty 
of  the  superintendence  of  its  construction,  and  subsequently  to  its  com- 
mand. The  vessel  was  actually  completed  in  December,  1882,  and 
started  on  its  trial  trip  to  Washington  on  the  last  day  of  the  year,  ar- 
riving in  Washington  a  few  days  later.  This  trip,  while  bringing  to 
light  some  points  in  which  alterations  and  improvements  were  neces- 
sary, presented  a  very  remarkable  success  in  all  essential  respects,  the 
boat  being  extremely  stable  in  the  sea-way  and  promising  to  answer 
admirably  the  purpose  of  her  construction. 

After  receiving  in  Wilmington  the  necessary  alterations  the  vessel 
returned  to  the  Washington  navy-yard,  and  is  now  being  fitted  out  for 
her  first  trip  off  the  Middle  Atlantic  coast.  It  is  proposed  to  devote  the 
early  spring  to  the  special  investigation  of  the  movements  and  habits 
of  the  mackerel  and  menhaden,  with  a  view  of  facilitating  the  search 
for  these  fish  on  the  part  of  the  many  fishing  vessels  of  the  Atlantic 
coast. 

The  establishments  of  the  Commission,  summer  by  summer,  at  differ- 
ent points  on  the  coast  have  been  already  referred  to.  As  this  inshore 
survey  may  be  considered  as  practically  completed,  it  was  thought  desir- 
able to  establish  a  permanent  station  at  seme  convenient  point  on  the 
coast,  Anom  which  the  vessels  of  the  Oommission  could  extend  their  re- 
searches to  distant  points  of  the  ocean,  and  to  which  they  could  return 
for  the  delivery  of  their  collections  and  material,  and  for  a  permanent 
harbor.  Weed's  Hoi  I,  on  the  south  coast  of  Massachusetts,  was  chosen 
for  diis  purpose,  as  it  offera  a  convenient  center  at  which  to  carry  on  the 
work  of  hatching  the  sea  fish,  such  as  the  codfish,  the  mackerel,  hali- 
but, and  other  species  on  a  large  scale.  For  this  purpose  a  point  on  the 
Great  Harbor  was  selected,  on  which  it  is  proposed  to  construct  the  neces- 
sary buildings.  There  being  no  appropriation  by  Congress  available 
for  the  purpose,  liberal  friends  of  science,  desirous  of  seeing  the  Com- 
mission established  at  Wood's  Holl,  contributed  the  necessary  ftands 
to  purchase  the  land  and  presented  it  to  the  United  States ;  and  in  ad- 
dition to  this  a  large  tract  of  ground  forming  a  part  of  the  water  line 
was  presented  by  Mr.  Joseph  B.  Fay,  so  that  the  control  of  the  Commis* 
sion  was  assured  over  all  parts  of  the  shore  of  the  Great  Harbor  where 
there  was  any  danger  of  erection  of  buildings  or  foctories  likely  to  emit 
poisonous  refose  inimical  to  the  work  of  the  Commission.  It  is  hoped 
that  the  next  report  will  chronicle  the  successfhl  occupation  of  this 
station  for  the  purpose  in  question. 

By  the  courtesy  of  the  Light-House  Board,  the  laboratory  buildings  on 
the  light-house  wharf  at  Wood's  Holl  were  made  use  of,  as  in  previous 
years;  and  the  ^^Fish  Hawk,"  under  command  of  Captain  Tanner, 
made  nonerous  visits  to  the  adjacent  off-shores,  bringing  in  many  inter- 
esting oollections.  The^ost  noteworthy  result  was  the  ascertaining  of 
what  appeared  to  be  the  entire  destruction  of  the  tile  fish  (referred  to 
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in  the  last  report)  over  a  large  part  of  its  nortbem  range;  this  in  con- 
seqaenoe,  as  is  supposed,  of  the  killing  of  the  flsh  by  cold  currents  ex- 
tending beyond  their  usaal  limitations.  This  suspected  destruction  was 
suggested  by  the  discovery  of  millions  of  these  fish  found  dead  and 
floating  out  in  mid-ocean  without  any  apparent  indication  of  disease. 

The  usual  scientific  research  was  continued  during  the  summer  at 
this  station,  and,  as  heretofore,  large  numbers  of  duplicate  specimens  of 
natural  history  were  collected  for  distribution  to  the  colleges  and  acad- 
emies throughout  the  country.  Of  these,  two  hundred  sets  are  in  prepa- 
ration and  will  be  distributed  to  that  number  of  applicants.  This  policy 
on  the  part  of  the  Commission  and  the  Smithsonian  Institution  is  thor- 
oughly appreciated  by  Mends  of  education  throughout  the  country  as 
fhmishing  material  for  instruction  in  the  way  of  objects  themselves,  and 
making  it  unnecessary  to  depend  upon  imperfect  figures  and  descriptions. 

The  work  of  the  Commission  in  the  way  of  propagation  of  food-fi^es 
was  continued  in  1882  on  a  scale  larger  than  that  of  previous  years. 
The  general  work  of  the  season  may  be  considered  as  commencing  with 
the  shad  in  April,  ar  1  was  carried  on  for  the  most  part  with  tbe  two 
stations  of  Washington  and  Havre  de  Grace  as  ceuters.  On  the  Poto- 
mac Biver  the  practice  of  the  Commission  is  either  to  keep  men  perma- 
nently stationed  at  the  different  landings  or  to  send  them  every  day  to 
attend  to  the  haulings  of  the  seines,  so  that  the  ripe  fish  may  be  taken 
as  they  are  brought  in,  the  eggs  stripped  from  them  and  immediately 
fertilized  by  the  milt  Arom  accompanying  males.  The  eggs  are  then 
either  transferred  to  the  ^'Fish  Hawk,"  as  a  floating  station,  or  sent 
to  the  hatching  station  at  the  navy-yard,  or  to  the  central  station  in 
Washington,  heretofore  known  as  the  Armory. 

Near  the  close  of  the  season  of  shad-hatching  on  the  Potomac  the 
'^Fish  Hawk"  was  sent  to  the  Susquehanna  Biver  at  Havre  de  Orace, 
to  renew  her  work.  What  is  known  as  Battery  Station,  the  permanent 
establishment  of  the  Commission,  about  five  miles  below  Havre  de 
Grace,  was  also  in  full  operation.  Here  the  experiment  was  first  made 
by  the  Commission  of  catching  its  own  shad  by  hauling  a  seine  from 
Battery  Island.  The  result  was  very  satisfactory  and  gives  much  prom- 
ise for  the  future.  The  experiment  was  also  initiated  of  placing  partly 
unripe  fish  in  a  pond  on  the  island  until  the  eggs  were  suffideiitly  ma* 
tured  to  permit  their  being  stripped. 

The  young  shad  as  taken  at  tibe  stations  mentioned  were  forwarded 
by  the  special  cars  of  the  Commission  to  different  parts  of  the  United 
States  and  were  planted  in  many  rivers  which  it  is  hoped  will  in  time 
become  the  seat  of  important  fisheries,  this  distribution  including  both 
the  fresh- water  herring  and  shad.  The  totaJ  number  of  shad  taken  and 
distributed  during  the  season  amounted  to  over  30,000,000.  This  added 
to  nearly  170,000,000  hatched  and  distributed  in  previous  years  repre- 
sents a  very  important  aggregate,— rabout  200,000,000  of  shad  planted 
in  suitable  waters.  * 
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A  formal  reqneftt  from  a  large  number  of  the  members  of  the  le^s- 
latnre  of  New  York,  made  through  the  Hon.  Frank  Hiscock,  for  the  ser- 
vice of  the  Fish  CJommission  in  adding  to  the  sapply  of  sliad  in  the 
Hudson  Birer,  was  responded  to  by  sending  an  entire  car-load  of  the 
yonng  fish  and  depositing  them  in  the  vicinity  of  Albany. 

Next  in  imx)ortance  to  shad,  and  perhaps  of  even  greater  promise  for 
the  ftitnre  is  the  carp,  the  distribution  of  which  has  continued  on  a 
very  large  scale.  It  has  seemed  almost  impossible  to  supply  the  demand^ 
coming  as  it  does,  from  every  county  of  every  Stat«  in  the  Union.  All 
the  resources  of  the  Oomndssion  are  taxed  from  the  first  of  October 
until  the  first  of  April  or  even  May  in  sending  out  the  fish  in  response 
to  requests,  and  very  many  thousands  of  ponds  are  now  stocked  with 
this  fish.  Its  distribution  is  made  partly  by  express,  partly  by  sending 
a  certain  number  in  charge  of  special  messengers ;  but  the  most  impor- 
tant mode  is  by  shipment  in  cars  especially  constructed  for  the  Oommis- 
Bion  for  the  purpose.  In  these  as  many  as  20,000  carp  can  be  loaded 
at  a  time  and  carried  with  perfect  safety  even  js  far  as  Oalifomia  and 
Western  Texas,  the  fish  being  delivered  to  applicants  who  have  been 
authorized  to  apply  for  them.  So  far  it  has  been  impossible  to  meet 
tiie  demand,  and  it  will  probably  be  many  years  before  the  carp  are 
BO  thoroughly  introduced  as  to  render  farther  action  of  the  Commis- 
sion unnecessary.  The  calls  are  loud,  and  equally  strong  from  Wash- 
ington Territory,  Texas,  and  Florida  as  they  are  from  points  much  nearer 
home.  It  is  quite  safe  to  say  that  more  than  15,000  ponds  have  been  con- 
Btmcted  in  the  United  States  especially  for  the  purpose  of  receiving  the 
fish  bred  by  the  (Commission.  The  promise  of  the  carp  as  an  article  of 
food  is  very  great,  and  the  fish  is  considered  entitled  to  rank  among  the 
domesticated  animals  and  to  be  capable  of  as  profitable  cultivation  as 
poultiy  or  pigs,  feeding  as  it  does  on  the  same  vegetable  matters  and 
making  a  considerably  larger  amount  of  fiesh  with  the  same  materiala. 

The  operations  in  connection  with  the  Califomia  salmon  have  not 
been  carried  on,  on  as  large  a  scale  as  usual,  in  view  of  the  fact  that  the 
fish  does  not  seem  adapted  to  the  Eastern  waters.  A  few  have  been 
diataibuted  east  of  the  Bocky  Mountains,  but  the  experiment  has  proved 
leas  satisfactory  than  had  been  expected.  The  several  millions  placed 
every  year  in  the  Sacramento  Biver  have,  however,  maintained  the 
abundance  in  that  stream  to  a  remarkable  degree;  and  it  is  believed 
Hiat  at  no  time  since  the  occupation  of  the  country  by  the  Americana 
has  the  yield  been  greater. 

The  work  with  the  Penobscot  salmon  has  continued  to  be  very  satis- 
factory. A  large  number  of  fish  hatched  out  have  been  planted  for  the 
most  part  in  the  streams  of  Maine,  New  Hampshire,  Vermont,  Massa- 
chusetts, Oonnecticut,  Kew  York,  and  Pennsylvania,  in  waters  believed 
to  be  beet  adapted  to  them.  The  supply  of  the  salmon  in  the  rivers  of 
Maine,  formerly  almost  exhausted,  has  greatly  increased  and  is  rapidly 
•asaming  very  large  proportions.    The  other  States,  less  adapted,  as 
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they  are^  to  the  growth  of  the  fish,  will  doabUeaa  yield  a  fisur  average 
or  resnlt.  The  land-locked  salmon — ^a  fovorite  variety  of  fish — is  also 
bred  in  large  numbers  and  distributed  for  the  most  part  in  lakes  in  the 
States  mentioned,  as  also  in  Minnesota,  Michigan,  Iowa,  and  other  por- 
tions of  the  West. 

The  economical  importance  of  the  whitefish  of  the  Great  Lakes  in 
folly  recognized  by  the  Oommission,  and  the  measares  begnn  a  few 
years  ago  to  multiply  it  have  been  largely  expanded  during  the  year. 

The  State  of  Michigan  has  been  the  seat  of  operations  in  this  direc- 
tion, and  the  work  is  in  charge  of  Frank  N.  Clark,  at  Korthville,  Mioh. 
To  this  station  £Dr  several  years  the  eggs  collected  in  the  adjacent  lakes 
have  been  brought,  and  developed  to  a  degree— either  hatched  oat 
entirely  or  prepared  for  shipment  to  other  points.  During  1883  a  second 
station  was  established  at  Alpena,  Mich.,  and  about  70,000,000  of  eggs 
oollected  in  the  two  establishments.  These  are  now  in  process  of  hatch- 
ing, and  while  a  consideiable  number  will  be  distributed  to  various 
parts  of  the  United  States,  by  far  the  greater  portion  will  be  planted  in 
Lakes  Michigan,  Huron,  Erie,  and  Ontario,  where  they  cannot  but  ex- 
ercise a  material  influence  upon  the  supply. 

The  California  trout  has  also  received  the  attention  of  the  Commission. 
The  idea  of  multiplying  it  in  the  East  was  first  suggested  by  Mr.  Seth 
Green,  of  the  New  York  commission,  who  several  years  ago  took  a 
number  of  the  flsh  to  Caledonia  Spring,  from  California,  and  has  since 
been  distributing  them  in  behalf  of  the  State.  As  the  benefits  of  this 
work  were  confined  to  the  State  of  New  York,  it  was  thought  best  for  the 
Oommission  to  extend  them,  and  several  years  ago  a  station  was  estab- 
lished on  the  McCloud  Biver,  a  few  miles  Arom  the  California  salmon 
station,  and  sub-stations  were  also  started  in  connection  with  the  estab- 
lishment of  Mr.  Clark  at  North ville,  and  at  the  Virginia  State  hatchery 
at  Wytheville.  By  this  means  of  multiplication  it  is  expected  that  large 
numbers  of  the  eggs  and  young  fish  will  in  time  be  available. for  dis- 
tribution. 

The  special  merits  of  the  California  trout  consist  in  its  rapid  growth 
and  in  its  ability  to  resist  extremes  of  temperature  which  would  be  fatal 
to  the  ordinary  brook  trout. 

Very  little  beyond  experimental  work  was  done  with  the  codfish  in 
1882.  At  the  suggestion  of  Mr.  E.  G.  Blackford,  of  New  York,  an  effort 
was  made  to  utilize  the  living  spawn  of  cod  brought  into  the  Fulton 
Market  during  the  late  autumn  and  winter;  but  the  impurity  of  the 
water  of  East  Biver  was  such  as  to  render  it  impossible  to  carry  on  the 
work  on  a  large  and  successful  scale.  A  considerable  number  of  eggs, 
however,  were  taken  and  fertilized,  and  the  fish  in  large  part  planted  in 
the  Chesapeake  Bay  as  an  experiment  in  stocking  that  body  of  water. 
As  soon  as  the  hatching  station  at  Wood's  HoU  is  completed,  it  is  pro- 
posed to  lesume  this  work  on  a  very  extensive  scale  by  catching  the 
nearly  ripe  fish  and  placing  them  in  basins  at  the  station  until  they  are 
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matare^  when  the  eggs  will  be  stripped  and  hatched  in  the  exception- 
ally pure  water  of  the  harbor. 

As  in  previous  seasons,  the  Commission  has  to  acknowledge  the  uni- 
versal &vor  with  which  it  has  met  on  the  part  of  piresidents,  managers, 
and  superintendents  of  railways  and  steamboats,  the  various  branches 
of  the  Gk>vemmeut  and  individuals  generally.  The  formal  acknowledg- 
ments and  details  of  this  courtesy  will  be  found  in  the  report  of  the  Con>- 
mission.  The  usual  experiments  have  also  been  made  of  the  transmis- 
sion of  the  eggs  of  salmon,  whitefish,  and  other  species  of  fish  to  varinnd 
portions  of  Europe,  in  return  for  which  we  have  received  specimens  of 
Salmonidse  as  well  as  some  of  the  later  and  improved  varieties  of  Oer^ 
man  carp. 

Bulletin  o/.the  Fish  Commission. — ^During  the  last  session  of  Congress 
an  act  was  passed  (approved  February  14, 1881)  instructing  the  Public 
Printer  to  print  and  stereotype,  from  time  to  time,  the  regular  number 
of  1,900  copies  of  any  matter  furnished  him  by  the  United  States  Com- 
missioner of  Fish  and  Fisheries,  relative  to  new  observations,  discover- 
ies, and  applications  connected  with  fish-culture  and  the  fisheries,  to  be 
capable  of  being  distributed  in  parts,  and  the  whole  to  form  an  annual 
volume  or  bulletin  not  exceeding  500  pages.  The  edition  of  this  annual 
work  is  to  consist  of  5,000  copies,  of  which  2,500  are  for  the  use  of  the 
House  of  Representatives,  1,000  for  the  use  of  the  Senate,  and  1,500  for 
the  use  of  the  Commissioner. 

Fishery  Census  of  1880.— The  reports  of  1880  and  1881  contain  details 
in  regard  to  the  co-operation  between  the  United  States  Fish  Commission 
and  the  Census  of  1880,  under  charge  of  Superint^dent  Francis  A« 
Walker,  in  collecting  the  statistics  and  history  of  the  fisheries  of  the 
United  States  in  past  years  up  to  the  present  time.  The  result  has  been 
the  accumulation  of  a  large  mass  of  important  information  of  very 
great  value. 

The  report  of  1881  gives  an  account  of  the  special  work  of  the  gen* 
tlemen  employed  for  this  purpose,  and  during  the  year  1882  the  reporta 
mentioned  below  were  published,  leaving  quite  a  number  still  to  appear 
as  among  the  series  of  special  reports  of  the  Census. 

A  number  of  other  reports  on  fishes,  of  much  interest  but  of  lesa 
relationship  to  the  work  of  the  Census,  were  presented  to  Congress  by 
the  Commission,  and  their  publication  ordered  in  a  series  of  quarta 
volumes.  Of  these  the  first  is  well  advanced  and  will  be  out  in  the 
course  of  the  year  1883.  It  is  more  particularly  occupied  by  an  ac- 
count of  the  economical  and  natural  history  of  the  food-fishes  and 
invertebrates  of  the  country,  with  the  necessary  illustrations. 

Another  of  these  reports  will  include  figures  and  descriptions  of  all 
the  obsolete  as  well  as  more  modern  forms  of  apparatus  for  the  pursuit, 
capture,  and  utilization  of  the  inhabitants  of  the  waters,  together  witb 
a  very  minute  account  of  the  apparatus  of  the  whaler. 
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The  great  London  International  Fieheriea  Exposition. — ^The  saocefis  of 
the  Berlin  Fishery  Exhibition  in  1880|  and  those  of  Norwidi  in  1881 
and  Edinburgh  in  1882,  induced  a  number  of  gentlemen  in  England  to 
propose  an  exhibition  in  London  in  1883,  that  should  far  surpass  any  of 
its  predecessors.  The  necessary  arrangements  were  made,  and  inviti^ 
tions  extended  to  the  United  States  to  participate.  This  was  favorably 
responded  to  by  an  enactment  of  Congress  appropriating  $50,000  for  tbe 
purpose,  and  requiring  the  United  States  Oommissioner  of  Fish  and  Fiah- 
eries,  under  the  direction  of  the  Secretary  of  State,  to  take  the  neoessaiy 
measures  toward  participation  by  the  United  States  in  the  display  in 
question.  The  work  of  preparation  was  placed  in  the  hands  of  Mr.  G. 
Brown  Goode,  who,  with  the  help  of  the  gentiemen  who  have  been  trained 
for  the  work  by  the  Census  investigations,  and  of  the  assistants  in  the 
Kational  Museum,  and  the  United  States  Fish  Commission,. made  every 
possible  effort  to  secure  a  satis&ctory  competition  on  the  i>art  of  the 
United  States.  Much  important  material  was  already  on  hand,  partly 
gathered  for  the  Fisheries  Exhibition  at  Philadelphia  in  1876,  parUy 
for  that  of  Berlin  in  1880,  and  to  a  considerable  extent  representing 
the  general  and  incidental  gatherings  of  the  Fish  Commission. 

The  exhibition  in  question  will  open  early  in  May,  1883,  and  it  is 
hoped  that  the  report  of  the  result  will  be  as  satisfactory  to  the  pride 
of  every  American  as  was  that  of  the  Exhibition  at  Berlin  already  re- 
fsrred  to. 

Bespectfolly  submitted, 

SPENCER  F.  BAIRD, 
Secretary  of  the  Smitlieonian 
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COBRESPONDBNCE  ON  ASTRONOMICAL  ANNOUNCEMENTS. 

In  presenting  a  portion  of  the  oorrespondenoe  of  the  Institution  with 
leading  astronomers,  relative  to  methods  suggested  for  rendering  the 
telegraphic  announcement  of  astronomical  discoveries  as  free  firom  am- 
biguity as  possible,  it  seems  proper  to  preface  these  extracts  with  a 
brief  notice  of  the  form  previously  adopted  by  European  observatories 
in  communicating  such  information  between  themselves.  The  Smith- 
sonian system  of  transatlantic  or  cable  telegraphy,  introduced  in  1873, 
may  be  regarded  as  essentially  an  extension  of  this  earlier  and  more 
local  practice.  In  acknowledgment  of  the  -active  zeal  and  assistance  of 
Dr.  C.  H.  F.  Peters,  of  the  Clinton  Observatory,  in  establishing  the 
Smithsonian  enterprise,  much  deference  has  been  paid  to  his  judgment 
in  all  doubtftil  questions. 

Letter  /ram  Prof.  F.  Karlin$kij  director  of  the  obaervatory  in  OraeaWy 

November  23, 1865. 

(Published  in  the  A»tmMnU§ehe  Kaohrkihim,  Vol.  65,  ools.  31,  32.) 

It  wQl  perhaps  not  be  superfluous  if  some  form  should  be  given  in  the 
Astronomische  Nachrichten,  in  which  we  can  unite  in  the  telegraphic 
announcement  of  astronomical  observations,  in  order  that  the  informa- 
tion may  be  condensed  and  still  be  i>erfectly  and  generally  intelligible. 
Our  signs  ^  '  '',  as  well  as  h.  m.  s.,  can,  of  course,  not  be  telegraphed, 
but  to  write  them  out  in  full  makes  the  dispatch  too  long.  The  con- 
version of  the  times  of  observation  as  expressecl  in  hours,  minutes,  sec- 
onds, into  decimal  parts  of  the  day,  as  well  as  the  expression  of  right 
ascension  and  declination  in  degrees  and  decimals,  can  easily  lead  to 
errors,  and  ftirther  necessitates  a  reconversion  after  the  reception  of  the 
dispateh.  To  me  it  seems  that  it  would  be  simplest  if  we  agree  to  give 
not  only  the  mean  local  time  of  observation  but  also  the  right  ascension 
and  declination  by  means  of  7  or  8  places  of  figures,  of  which  the  first 
two  indicate  the  number  of  the  hours  or  degrees  of  declination,  the  next 
two  the  number  of  minutes,  the  next  two  the  number  of  seconds,  and 
the  remaining  figure  the  number  of  tenths  of  a  second. 

The  words  ^< right  ascension"  and  ^^declination''  may  be  entirely 
omitted  and  replaced  by  ^^  northerly,"  ^^  southerly." 

Thus,  for  example : 

^^Altona  Stemwarte  85  November  22  Krakau  0604597  scheinbar 
00430820  nordlich  0247240  Earlinski"  would  be  tcanslated  as  follows : 

67 
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<*  November  22d,  6^  4°'  59.7*  Cracow  mean  time.  Minor  planet  No.  85^ 
Apparent  right  ascension  O''  iS"*  6.20".  Apparent  declination  +29  47/ 
24.0''.» 

And  this  would  be  entirely  expressed  in  twelve  words.  Thos,  there 
would  remain  still  eight  words  for  other  items,  such  as  the  daily  motion, 
brightness,  &c.,  if  the  whole  dispatch  is  to  be  kept  within  twenty  words. 

However,  I  leave  the  perfecting  of  this  form  entirely  to  your  views, 
without  desiring  to  push  any  project  of  my  own. 

Notification  by  the  Imperial  Academy  of  Vienna^  December  6, 18G9. 

(Pablished  in  tbe  JBtronamiache  Nachrichten,  No.  1785,  col.  142.) 

The  telegrams  by  which  the  Imperial  Academy  announces  the  dis- 
covery of  a  new  comet  to  the  various  observatories  will  hereafter  be 
written  in  an  abbreviated  form  and  in  general  according  to  the  proposi- 
tion of  Professor  Earlinski. 

The  dispatch  will  contain:  first,  the  word  comet  then  the  name  of  the 
discoverer;  next  the  date  will  be  given  and  then  the  local  mean  time  of 
the  position  in  four  consecutive  figures,  of  which  the  first  two  indicate 
the  hour  and  the  last  two  the  minute,  so  that  the  missing  tens  for  the  hoar 
as  well  as  for  the  minutes  will  be  indicated  by  zeros.  Then  the  place 
of  the  discovery  will  be  given,  followed  by  the  right  ascension  in  arc,  ex- 
pressed by  meamt  of  five  figures,  of  which  three  indicate  the  degrees 
and  the  next  tvpo  the  minutes,  while  the  missing  tens  and  hundreds 
will  be,  as  before,  shown  by  the  zeros. 

Then  follows  an  interval,  and,  after  it,  the  polar  distance  represented  in 
five  figures,  of  which  three  indicate  the  degrees  and  the  last  two  the 
minutes,  and  in  which  again  all  the  missing  figures  have  their  places 
filled  by  zeros.  The  motionj  to  be  finally  given,  is  always  understood 
to  be  daily  motion  in  minutes  of  arc,  first  the  motion  in  right  ascension 
and  next  that  in  declination,  each  to  be  preceded  by  the  sign  or  word 
plus  OT  minus. 

The  conclusion  of  the  dispatch  is  to  be  formed  of  some  words  that 
refer  to  the  external  appearance  of  the  celestial  body.  If,  still,  an  addi- 
tional figure  follows  them,  this  will  describe  the  diameter  of  the  comet 
in  minutes  of  arc 

The  dispatch  will  be  signed  ^<  Akademie."  For  example,  the  following 
telegram  from  the  Academy : 

Gomet  Tempel  three  November  nought  nine  nought  nine  nought 
nought  Marseilles  three  four  one  nought  five.  Nought  seven  five  four 
four  bewegung  plus  six  minus  twenty  four  helle  kern  A^ve  Akademie'' 
would  be  translated  as  follows : 

"  Comet  discovered  by  Tempel.  On  the  3d  November,  at  9**  0"»  Mar- 
seilles meantime,  the  position  is  right  ascension  341^  5'  and  north  polar 
distance  75^  44^  The  daily  motion  is  +6^  in  right  ascension  and  — 24f 
in  polar  distance.    Bright  nucleus.    Diameter  of  the  comet,  5'. 

(Sighed)  Imperial  Academy  of  Vienna.'' 
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Letter  from  the  Boyal  Observatory^  Oreentoiehj  October  15, 1879,  to  the 

Secretary  of  the  Smitheonian  Institution. 

Sir  :  In  the  telegrams  annoancing  the  discovery  of  comets  and  minor 
planets,  for  which  we  have  to  thank  yon,  the  Astronomer  Boyal  has 
irequently  fonnd  a  difficulty  as  to  the  date  of  discovery  and  the  date 
to  which  the  position  given  refers.  The  former  is  of  less  importance,  but 
the  uncertainty  as  to  the  latter  has  frequently  caused  much  delay  in 
picking  up  a  quick  moving  body  such  as  a  comet. 

The  Astronomer  Boyal  would  therefore  suggest  that  the  day  of  the 
month,  and  Washington  mean  time,  to  which  the  position  given  refers, 
should  be  in  every  case  inserted  just  before  the  B.  A.  and  Dec.  (the 
magnitude  being  put  at  the  end  of  the  telegram  to  avoid  confusion). 

Thus  the  telegram  just  received  would  run  (supposing  the  position  of 
the  planet  to  be  given  for  Oct.  13, 14^  Washington  mean  time) :  ^<  Planet 
Peters  Olinton  thirteenth  fourteen  hours  one  nought  north  one  twenty 
motion  five  south  eleventh." 

The  Astronomer  Boyal  trusts  that  you  will  not  find  any  difficulty  in 

making  this  small  addition,  which  will  greatly  increase  the  value  of  the 

announcements. 

I  am,  sir,  &c., 

W.  H.  M.  Ohristie. 

letter  from  the  Smithsonian  Institution  to  I)r.  0.  H»  F.  Peters  {Clinton^ 

jr.  r.),  November  4, 1879. 

Dear  Sir:  The  Astronomer  Boyal  of  England  asks  that  hereafter^ 
jn  astronomical  announcements,  the  hour  of  discovery  in  Washington 
time  be  given. 

The  !Naval  Observatory  here  requests  that  local  time  of  discovery  be 
stated,  and  that  seconds  of  right  ascension  be  always  given. 

What  would  you  advise  us  to  instruct  observatories  in  these  particu- 

larst 

Very  truly,  yours, 

S.  F.  Baird. 

Letter  from  the  Lttehfleld  Observatory  of  Hamilton  OoUege  ( Clinton^  HT 
F.),  November  8, 1879,  to  the  Secretary  of  the  Smithsonian  Institution.  . 

Dbar  Sir:  In  reply  to  yours  of  4th  inst.,  regarding  the  demands  of 
observatories  for  certain  changes  in  the  dispatches  of  planet  discoveries, 
I  take  the  liberty  to  make  the  following  remarks.  These  remarks  are,  in 
substance,  the  same  I  wrote  a  short  time  ago  to  Prof.  Tietjen,  of  the 
Berlin  Observatory,  who  proposed  as  a  desideratum  similar  alterations. 

First,  as  to  that  the  hour  of  discovery  be  stated,  by  which  I  suppose 
the  time  for  the  position  communicated  is  meant,  the  answer  is  that  such 
is  done  and  has  been  done  always  in  our  dispatches.  It  is  included  in 
the  way  prescribed  (but  overlooked  or  forgotten)  in  the  programme  that 
was  issued  at  the  time  by  the  Smithsonian  Institution  (Smith.  MisceL 


60       C0BBE8P0NDENCE  ON  ASTBONOHICAL  ANKOUNO£MXNT8. 

Ooll'nSy  263).  There  Art  IV  states  distinctly:  <<  The  right  ascension 
and  declination  in  the  dispatch  will  be  understood  to  give  the  position 
(by  proper  motion  approximately  reduced)  for  the  nUdnight/oUotPing  the 
date  of  the  dispatch,  Washington  time  for  American  discoveries,  Green- 
wich time  for  European.'' 

If  this  be  borne  in  mind,  it  seems  unnecessary  to  burden  the  dispatch 
by  additional  figures,  indicating  a  local  time. 

Still  further,  it  seems  unnecessary  to  add  the  daily  motion  in  right 
ascension.  This,  for  the  minor  planets  between  Mars  and  Jupiter  in 
opposition,  we  know  is  always  negative— the  planets  are  retrograde— 
and  the  numerical  value  of  it  will  be  in  the  neighborhood  of  45*  or  50*. 
Taking  into  account  the  distance  ftom  the  equator,  the  position  of  the 
ecliptic,  and  the  motion  in  declination,  a  little  reflection  will  easily 
decide  whether  to  assume  a  smaller  or  a  larger  value  sufficiently  near 
for  knowing  the  run  in  a  day  or  two. 

The  request  of  giving  with  the  right  ascension  also  the  second  of  Hw^ 
assumes  that  the  discoverer  himself  knows  it,  that  he  has  followed  up 
the  planet  for  at  least  24  hours,  and  hence  the  motion  has  become  known 
to  him  with  accuracy.  But  this  is  usually  not  the  case,  as  on  the  other 
hand  it  is  desirable  that  the  discoverer  make  the  announcement  im- 
mediately after  the  first  night.  The  daily  motion,  consequently,  is  con- 
cluded firom  single  comparisons  extending  perhaps  over  an  hour, 
whereby  the  unavoidable  errors  are  multiplied  by  a  fihctor  greater  than 
24.  The  seconds  added  to  the  right  ascension,  therefore,  would  be  only 
illusory. 

When  the  nearest  full  minute  is  given,  so  that  the  uncertainty  is  i 
minute,  this  seems  indeed  also  sufficient  for  recognizing  the  planet.  It 
will  be  among  the  stars  that  are  in  a  field  of  IS',  and  by  studying  with  a 
little  patience  the  configuration  of  these  stars,  the  one  searched  for  will 
soon  betray  itself  by  its  change  of  place.  The  apparent  motion  in  right 
ascension,  in  most  cases,  is  far  surpassing  that  in  declination,  so  that 
the  inconsistency  in  giving  the  declination  to  a  minute  of  are  and  the 
right  ascension  to  a  minute  of  tifus  only  is  not  so  great  as  might  seem. 
Nevertheless,  if  found  desirable,  it  is  possible  to  narrow  the  limits  of 
uncertainty  in  the  right  ascension  to  one-sixth  by  the  addition  of  only 
one  word  more  in  the  dispatch,  giving  the  nearest  round  tenth  number 
of  seconds.  And  this  is  the  only  alteration  I  should  be  willii^  to  xeo- 
ommend  in  the  form  of  the  dispatch. 

To  resume,  I  suggest,  then : 

1.  The  local  time  (or  its  equivalent)  is  to  be  presented  and  looked  toir 
as  before,  in  conformity  with  Art.  lY  of  the  Smithsonian  programme. 

2.  To  give  the  daily  motion  in  right  ascension  seems  superfluous. 

3.  After  the  minute  of  right  ascension  to  be  inserted  one  of  the  words, 
<*  ten,'' "  twenty,"  "thirty,'' "  forty,"  or  "  flffcy,"  indicating  the  round  tenth 
of  seconds  (if  no  word  follows,  the  second  is  understood  to  be  zero). 
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ThoB,  taking  the  example  in  the  Smithsonian  Miscellaneoas  Oollections 
rtferred  to,  it  might  read : 

<'  Planet  twenty  three  thirty  five  ten  north,  fto.,"  t.  e.,  in  23^  35>»  10* 
of  right  asoensiony  ftc." 

Besides  the  oonv^iience  to  observers,  also  consideration  ought  to  be 
had  to  the  telegraph  oompanies  that  convey  messages  free  of  charge. 
The  first  application  to  the  Atlantic  Oable  Ck>mpany  and  which  was 
granted,  was  made,  I  remember,  for  aboat  10  words  in  each  dispatch 
and  for  12  dispatches  as  a  maximam  in  the  year.  When,  of  late,  both 
of  these  figures  usually  have  been  transgressed  we  owe  the  more  thanks 
to  the  liberality  of  the  company  silently  acquiescing.  But  this  should  be 
the  more  reason  to  use  the  privilege  granted  with  modesty ;  (Professor 
Tietjen  proposed  even  that  a  second  dispatch  after  S  or  4  days  follow  the 
first;)  and  I  believe  the  form  stated  in  the  Smithsonian  programme  (with 
the  slight  modification  now  suggested  above)  as  precise  and  as  complete 
as  can  be  desired. 

Permit  me,  dear  sir,  to  take  this  occasion  for  reiterating  the  assurance 
of  the  gratitude  the  astronomical  world  bears  towards  the  Smithsonian 
Institution  for  the  acceleration  of  intercourse— and  believe  me,  &c.,  &c., 

0.  H.  P.  Peters. 

LMtT  from  the  Becretary  of  tite  Smithsonian  Institution^  November  26, 
1879,  to  Mr.  W.  H.  M.  Christie  of  the  Boyal  Observatory,  Cfreemcich. 

Dear  Sir:  In  answer  to  your  esteemed  favor  of  October  15  we  beg 
to  say  that  by  the  original  programme  adopted  by  telegraphic  announce- 
ments of  astronomical  discoveries,  the  position  given  in  the  dispatch  is 
understood  to  be  that  for  the  midnight  following  the  date,  Washington 
time  for  American  and  Greenwich  for  European  discoveries.  This 
seemed  to  us  to  render  it  unnecessary  to  state  local  time  of  discovery. 
We  however  referred  the  matter  to  Professor  Peters,  who  takes  the 
same  view  as  ourselves. 

Very  respectfully, 

S.  F.  Baird. 

Letter  from  the  Boyal  Observatory^  Chreenmchy  December  22, 1879,  to  the 

Secretary  of  the  Smithsonian  Institution. 

Sir:  With  reference  to  your  letter  of  November  26  respecting  tele- 
graphic announcements  of  discoveries  the  Astronomer  Eoyal  requests 
me  to  say  that  there  seems  to  have  been  a  little  misapprehension  as  to 
what  he  desired. 

Our  difficulty  has  arisen  from  the  frequent  absence  of  any  data  what- 
ever on  the  telegram,  and  even  where  this  is  given  from  an  ambiguity 
as  to  whether  civil  or  astronomical  reckoning  is  intended.  (This  am- 
biguity occurred  in  the  last  two  telegrams  respecting  comets  discovered 
by  Lewis  Swift — in  the  last  the  position  given  appeai-s  to  have  referred 
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to  the  date  of  discovery  instead  of  to  the  midnight  following  the  date 
of  the  dispatch  five  days  later.) 

If  you  eoold  kindly  give  the  date  of  the  dispatch  oar  difficnlty  woald 
be  entirely  removed,  it  being  nnderstood  that  the  convention  that  the 
position  given  should  refer  to  the  following  Washington  midnight  will 
be  carried  oat  in  the  case  of  comets  as  well  as  of  minor  planets. 

As  mentioned  in  my  former  letter,  the  date  of  discovery  is  of  less  im- 
portance and  may  well  be  omitted. 

W.  H.  M.  Ohristie. 

Letter  from  the  Secretary  of  the  Smithsonian  Instituti<mj  December  3, 1879, 
to  Lord  Lindsay,  Dun  Echt  Observatory^  Aberdeen^  Scotland. 

Dear  Sir  :  I  am  in  receipt  of  your  circalar  of  the  1st  of  Ko  vember, 
asking  for  the  transmission  of  information  respecting  the  occnrrence  of 
comets  and  other  astronomical  phenomena ;  and  I  beg  to  inqaire  whether 
the  present  arrangements,  established  some  years  ago  by  my  predecessor, 
Professor  Henry,  do  not  answer  yonr  parpose.  These  consisted  in  an 
arrangement  with  the  inland  and  ocean  telegraph  companies,  by  which 
all  discoveries  of  this  kind  made  in  America  were  transmitted  by  the 
Smithsonian  Institation  to  certain  observatories  in  Enrope,  firom  which 
it  was  supposed  they  wonld  be  forwarded  to  the  more  important  ob- 
servatories within  their  respective  districts. 

In  retnm,  these  same  observatories  transmit  similar  information  to 
Washington,  which  is  then  sent  to  a  specified  list  of  establishments 
here  and  also  pablished  in  the  telegraphic  dispatches  of  all  the  daily 
papers  in  the  coantry. 

As  yoa  will  observe,  the  observatory  at  Greenwich  receives  these  dis- 
patches firom  Washington  for  Great  Britain,  and  I  wonld  saggest  that 
arrangements  be  made  with  the  Astronomer  Boyal  for  immediate  trans- 
mission of  all  such  information  to  yonr  observatory. 

Everything  noteworthy  in  the  line  of  astronomical  discovery  is  at 
once  sent  to  him. 

If  you  prefer  to  have  a  dispatch  direct  to  Aberdeen,  I  will  see  what 
can  be  done  in  regard  to  it,  although  the  telegraph  companies,  wfaicti 
perform  this  service  gratoitoosly,  only  allow  as  one  station  in  eacfh 
eonntry. 

Very  respectfully, 

Bpbngkb  F.  Baisb. 

» 

Letter  from  the  Observatory j  Dun  Uchtj  Aberdeen j  December ,  1879,  to  the 

Secretary  of  ihe  Smiihsonian  Institution. 

Dear  Sib:  I  am  instracted  by  Lord  Lindsay  to  thank  you  for  yonr 
letter  and  inclosnre  of  December  3,  in  reply  to  the  Dan  Echt  cironlar 
of  November  1,  asking  for  information  respecting  the  occnrrence  of 
comets,  &c. 
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Befening  to  your  letter  his  lordship  wishes  me  to  explain  that  the 
scheme  which  he  is  endeavoring  to  carry  ont  is  the  collection  of  notices 
of  discoveries  of  the  character  indicat>ed  firom  the  whole  world,  in  order 
to  distribute  them  directly  amongst  observers  in  the  British  Islands. 
In  doing  so  it  is  intended  to  sapply  information  to  every  owner  of  a 
telescope  in  these  islands  who  communicates  an  address  for  the  purpose, 
more  especially  to  all  those  amateurs  who  may  not  be  in  communication 
with  a  government  observatory.  I  may  add  that,  in  this  special  en- 
deavor to  aid  the  owners  of  small  observatories,  Lord  Lindsay  pub- 
lished and  distributed  the  summary  of  Struve's  Mensur»  Micrometric®, 
a  work  which  has  already  greatly  facilitated  the  observation  of  doable 
stars,  nor  has  it  been  found  useless  in  observatories  of  the  first  rank. 
In  proof  of  this,  it  may  be  mentioned  that  it  served  as  a  working  list 
for  the  admirable  labors  of  Professor  Pickering  and  his  A<d(juncts  at 
Harvard  College  in  sidereal  photometry. 

From  the  papers  you  inclose  it  is  evident  that  the  arrangements  of 
tlie  Smithsonian  Institution  guarantee  the  certain  intercommunication 
of  astronomical  discoveries  between  the  United  States  and  five  European 
govamment  observatories.  This  still  leaves  a  large  field  unoccapied, 
nor  does  it  seem  to  provide  at  all  (at  least  in  Burope)  for  the  distribu- 
tion of  information  from  the  transmitting  end.  I  would  x)oint  out,  for 
example^  that  the  news  of  Schmidt's  new  star  in  the  Swan  was  but  very 
imperfectly  distributed  in  Europe.  Although  Dr.  Schmidt  telegraphed 
to  Herr  v.  Littrow,  at  Vienna,  within  three  hours  of  the  discovery  on 
ITovember  24, 1876  (see  Astronomische  Na4)hriehten  No.  2113),  we  first 
learned  of  the  star's  existence  ftom  a  daily  paper  at  the  close  of  Decem- 
ber. The  Astronamische  Nachriehten  published  the  first  account  on  De- 
cember 23,  and,  in  fact,  the  earliest  observation  possible  at  Dun  Bcht 
was  on  January  2, 1877.  In  Astr&n&misohe  NoAskriohten  No.  2115  Dr. 
Togel  says  that  the  first  news  reached  him  at  Berlin  on  December  3. 

From  this  it  would  seem  that  the  European  part  of  the  Smithsonian 
sdieme  is  not  at  present  adapted  for  the  distribution  of  news  on  this 
side  of  the  Atlantic,  and  hence  it  arose  that  Lord  Lindsay  was  not  aware 
that  the  telegrams  of  the  Smithsonian  Institution  embraced  more  than 
tlie  discoveries  of  minor  planets,  with  a  partial  recognition  of  other  and 
possibly  more  generally  interesting  phenomena,  or  that  they  were  in- 
tended for  general  distribution. 

Apart  from  this,  the  information  reaches  the  bulk  of  observers  in  these 
islands  through  occasional  notes  in  the  public  journals,  but  very  rarely 
in  their  telegraphic  summaries.  Nor  are  such  notes  always  accepted; 
e.  9.,  it  is  well  known  that  the  <' Times"  declined  all  the  earlier  com- 
monicfttions  respecting  the  new  star  in  the  Grown. 

These  reasons  led  Lord  Lindsay  to  devise  a  plan  for  distributing  intel- 
ligence directly  amongst  British  observers  by  i>osted  circular,  leaving  it 
to  corporations  or  individuals  to  do  the  same  In  other  countries  if  the 
pUn  was  found  worthy  of  extension.    Already  the  plan  has  been  prom- 
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ised  the  aid  of  astronomers  in  many  countries,  and  a  similar  and  oo- 
operating  scheme  is  starting  in  France.  Stress  is  laid  on  the  distribution 
of  information  by  special  circular  (or  telegram,  if  particularly  desired), 
as  it  is  found  impossible  to  rely  on  the  daily  papers. 

Trusting  that  these  explanations  will  show  that  the  Dun  Echt  scheme 
is  in  no  way  calculated  to  take  up  ground  already  occupied  by  the 
Smithsonian  Institution.    I  am, 

Very  respectftdly, 

Balph  Gopblanb, 
Aitranamer  at  Dun  EchU 

Letter  fri>m  the  Secretary  of  the  Smithsonian  Institution  j  January  14, 1880, 

to  Prof.  0.  H.  F.  Pbtebs,  Clinton^  N.  Y. 

Dbab  Sib  :  In  consequence  of  the  difficulty  experienced  by  many 
astronomers  in  interpreting  telegraphic  announcements  of  astronomical 
discoveries,  we  desire  to  publish  in  the  forthcoming  report  of  this  Insti- 
tution a  circular  on  this  subject,  which  shall  prevent  ambiguity  and 
misunderstanding  in  the  future. 

We  therefore  inclose  a  copy  of  the  original  circular,  as  prepared  by 
yourself,  and  request  that  you  will  insert  therein  such  additions,  cor- 
rections, and  explanations  as  experience  has  shown  to  be  necessary. 

We  also  send  a  letter  in  the  same  connection,  fix>m  the  Boyal  Obser^ 

vatory,  Oieenwich,  which  we  beg  you  will  return  with  suggestions  for 

its  proper  answer. 

^  Yours  very  truly, 

S.  F.  Baibd. 

Letter  from  the  Litchfield  Observatory  of  Hamilton  College^  Clinton^  y.  7., 
January  21, 1880,  fo  the  Smithsonian  Institution, 

Deab  Sib  :  I  have,  as  you  requested,  considered  the  different  points  of 
the  programme  for  telegraphic  dispatches,  and,  in  the  suggestions  which 
I  submit  on  the  annexed  pages  as  a  substitute  for  pp.  7  and  following,  1  be- 
lieve that  the  wishes  expressed  by  various  astronomers,  especially  those 
of  Greenwich,  are  fully  embodied.  The  closing  sentence  I  added  in  re- 
membering the  inaocuraey  of  Mr.  Swift,  by  which  both  assistant  Paul  of 
the  Washington  Observatory  and  myself  lost  a  whole  night  in  fruitless 
searches  for  that  comet.  However,  I  beg  you  to  strike  out  or  correct  as 
you  please. 

If,  in  your  answer  to  Mr.  Christie,  you  refer  to  your  forthcoming 
circular,  which  will  meet  the  demands  of  the  Greenwich  Observatory',  I 
think  they  will  be  satisfied.  With  reference  to  the  query  about  astro- 
nomical and  civil  reckoning,  I  think  the  expedient  I  suggested  of  using 
simply  the  name  of  the  week-day  (e.  g.j  ^^  Wednesday")  will  prove  satis- 
fiustory,  while  it  adds  only  one  word  to  the  dispatch. 

0.   H.  F.  PBXEB& 

[Accompanying  this  are  the  additions  to  the  Smithsonian  circular, 
which  have  been  incorporated  in  the  revised  edition.] 
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AckMwUdgment  from  the  Smithsonian  Institutionj  January  27 j  1880,  to 

Prof.  0.  H.  F.  Peters,  Clinton,  JT.  Y. 

Dear  Sir  :  Please  accept  our  thanks  for  yours  of  Janaary  21  rela- 
tive to  changes  in  circular  of  announcement  of  astronomical  dispatches. 

Very  truly  yours, 

S.  F.  Baird. 

Letter  from  the  Smithsonian  Institutionj  February  16,  1880,  to  Pro!  0. 

H.  F.  Peters,  Clinton^  N.  T. 

Dear  Sir:  The  dispatch  from  the  Astronomer  Boyal  of  England 
appears  not  to  follow  the  convention  for  telegraphic  announcements^ 
affording  another  instance  of  the  ambiguity  to  which  we  have  before 
alluded  and  which  we  wish  to  correct. 

As  received  by  us,  it  reads: 

"Gill  telegraphs  from  Cape  Town,  comet,  twelfth  February,  0868  cape 
12311,  motion  plus  235,  minus  20.    Astronbmer  Boyal." 

The  0858  cape  we  think  refers  to  time  of  discovery  and  the  12311  to 
be  a  mistake  of  the  operators. 

Yours  very  truly, 

SPENG£R  F.  Bairb. 

Letter  Jrom  the  Litchfield  Observatory  of  Hamilton  Oollegey  Olintonj  If.  T^ 
February  19, 1880,  to  the  Secretary  of  the  Smithsonian  Institution. 

Dear  Sir  :  You  are  right;  there  is  certainly  a  mistake  in  the  dispatch 
from  Cape  Town  about  Gill's  comet,  five  figures  having  been  omitted, 
but  it  is  impossible  to  say  which — either  those  indicating  the  B.  A.  or 
those  of  the  North  Polar  Distance.  The  telegram,  as  communicated  in 
your  letter  received  this  morning,  and  which  is  in  the  cipher-system 
proposed  years  ago  by  Littrow  (but  hardly  applicable  in  this  country, 
where  by  law  every  figure  must  be  written  out  in  words),  can  be  inter- 
preted in  the  two  following  ways: 

Comet  12th  February  8^  58^  mean  time  Cape,  B.  A.  123o.ll,  N.  P.  D. 
[5  figures  omitted],  motion  +  235'  =3055'  in  E.  A.  —  20^  in  K  P.  D. 

Comet  [etc.]  B.  A.  [5  figures  omitted],  K  P.  D.  =*  123©  11'  (i. «.,  DecL 
—  330  11')  motion,  etc. 

Probably  some  telegrapher  between  Cape  Town  and  Greenwich  or 
Greenwich  and  Washington  got  tired  of  sending  ten  consecutive  fig- 
ores;  and  indeed  this  system  of  dispatches  has  been  a  source  of  contin* 
nal  blunders,  so  that  Lord  Lindsay  (whose  assistant  Mr.  Gill  was,  before 
he  went  to  take  charge  of  the  Gape  Observatory)  did  wrong  in  reviving 
it  The  system  adopted  by  the  Smithsonian  Institution  was  discussed 
with  the  late  Professor  Littrow,  Professor  Bruhns,  of  Leipzic,  and  others, 
and  has  worked  to  satisfaction  so  far.  It  will  be  still  more  acceptable 
to  all  when  the  additions  lately  discussed  are  introduced,  and  I  would 
recommend  (which,  perhaps,  also,  is  your  intention)  to  issue  the  amended 

H.  Mis.  26 5 
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scheme  in  the  form  of  a  circalar  to  the  principal  observatories  interested 
in  it  (perhaps  sending  a  number  of  copies  for  distribution  to  Greenwich, 
Paris,  Berlin,  and  Vienna). 

G.  H.  F.  Petebs. 

littter  from  Dr.  B.  A.  Gould,  at  sea^  gteanuhip  '^  City  of  Montreal^^ 
August  27,  1880,  to  the  Secretary  of  the  8mith8onian  luetitutian. 

Mt  Dear  Professor  :  r  have  been  abont  six  weeks  in  Germany, 
France,  and  England,  and  have  everywhere  found  the  astronomers 
greatly  pertnrbed  in  the  matter  of  astronomical  telegrams  regarding 
comets,  planets,  &c.,  which,  they  tell  me,  almost  unfailingly  go  wrong, 
no  matter  how  great  the  care  with  which  they  are  sent 

Finally,  the  Germans  have  agreed  upon  a  system  to  which  they  have 
secured  the  assent  of  Admiral  Mouchez  at  Paris,  and  of  the  Astron- 
omer Bcyal.  And  they  have  asked  me  to  communicate  with  you  on 
the  subject  and  obtain  your  assent,  which  I  told  them  you  would  surely 
give,  since  the  European  astronomers  are  all  of  accord. 
•     It  consists  of  three  principal  points : 

First.  That  instead  of  several  transatlantic  telegrams  to  different 
observatories,  the  Smithsonian  should  send  only  one,  viz,  to  Professor 
Krueger,  the  new  director  of  the  observatory  at  Kiel  and  editor  of  the 
Attronom.  Naohriohten.  He  undertakes  to  communicate  the  same  tele- 
gram instantly  to  all  the  European  astronomical  centers,  at  the  expense 
of  the  Astronomische  Gesellschaft,  if  necessary. 

Secondly.  That  a  second  similar  telegram  should  be  forwarded  next 
day,  or  as  soon  as  a  second  observation  of  the  body  has  been  obtained, 
thus  making  only  two  trans-atlantic  telegrams  in  all. 

Thirdly.  That  for  these  telegrams  a  special  code  should  be  used, 
which  they  have  sent  me,  and  which  they  all  recommend.    •    -    - 

B.  A.  Gould. 

Proposed  mode  of  transmitting  notices  of  the  discovery  of  comets^  as- 
teroids, &c.y  across  the  AtUmtic. 

1.  Only  one  dispatch  to  be  sent  at  a  time.  This,  if  for  Europe,  to  be 
addressed  to  Professor  Krueger  at  the  observatory  in  Kiel ;  if  for  Amer- 
ica, to  Professor  Baird,  Secretary  of  the  Smithsonian  Institution. 

A  second  telegram,  however,  to  be  sent  aa  soon  as  a  second  observa- 
tion has  been  obtained.    Thus  only  two  dispatches  in  all. 

2.  All  numerical  data  to  be  expressed  by  a  word  for  each  figure,  with 
out  regard  to  its  value  as  dependent  upon  its  position.  Thus  <^  />8  "  to 
be  telegraphed  as  "  five  eight,''  <*  12  "  as  **  one  two,''  <•  30  "  as  "  three 
nought,"  &c. 

3.  All  places  which  would  ordinarily  be  left  vacant  when  the  num- 
ber is  written  in  figures  must  be  filled  up  by  the  word  "  nought^  Thus 
for  the  right  ascension  P  6™.3  would  be  written  "  nought  one  nought  five 
three"  or  for  JB.  A.  19>»  3™  the  dispatch  would  be  sent  '^  one  nine  nought 


CORRESPONDENCE   ON  ASTRONOMICAL  ANNOUNCEMENTS.       67 

three  noaght  ^  (the  tenths  of  minutes  being  given  for  right  asoensiona^ 
bat  not  for  other  data,  as  per  section  5). 

4.  Time  of  observation  to  be  given  in  ronnd  hoars  of  Oreenwich 
mean  time,  preceded  by  day  and  month,  and  never  in  any  other  way. 
Thus  an  observation  on  October  12,  at  13^  Gr.  M.  T.,  wonld  be  annoanced 
"  one  two  October  one  three  f  or  November  3, 7^  Gr.  M.  T.  as  "  three  No- 
vember nought  seven."  In  this  way  the  time  of  observation  which  is  to 
be  given  first  of  all  will  be  expressed  by  the  name  of  the  month  pre- 
ceded by  one  or  two  numbers,  and  followed  always  by  two. 

5.  Bight  ascension  to  follow  the  date  and  be  given  hy  five  figures  ex- 
pressing hours,  minutes,  and  tenths  of  minntes,  in  time,  preceded  by  the 
word  "  ascension." 

6.  Declinations  to  be  given  by  four  words  expressing  degrees  and 
minutes,  preceded  by  the  word  "  north  "  or  "  south." 

7.  Daily  motion  in  B.  A.  to  be  given  in  minutes  and  tenths  of  minutes 
of  time,  preceded  by  the  word  " plus"  or  *•  minus." 

8.  Daily,  motion  in  Decl.  to  be  given  in  minutes  of  arc,  preceded  by 
the  word  "  north"  or  "  south." 

9.  Magnitude,  if  given,  to  be  preceded  by  the  word  <<  mag." 

Thus,  in  ordinary  cases,  the  essential  numerical  data  will  be  con- 
tained in  twenty-four  words. 

EXAMPLE. 

«  Comet  discovered  by  Swift,  Oct  12.  Place,  fi.  J..  =  2^  23».7  and 
DecL  =  +  360  2'  at  V'  Greenw.  M.  T.  Motion— 1».2  in  R.  A.  and  +  V 
in  Deal.  12tb  magnitude." 

DISPATCH. 

"  Comet  Swift  one  two  October  nought  seven  ascension  nought  two 
two  three  seven  north  three  five  nought  two  minus  one  two  north  eight 
mag  one  two." 

Professor  Krueger  (editor  of  the  Astronom.  Ifaohrichten)  undertakes  to 
repeat  tbe  dispatch  throughout  Europe  at  cost  of  the  Kiel  observatory 
or  of  the  Astronomische  Gtesellschafb.  The  Paris  and  Greenwich  ob- 
aervatories,  as  well  as  all  the  German  ones,  accept  the  arrangement. 

Aeknawledgment  from  the  Smithsonian  Institutianj  October  30, 1880,  to 
Dr.  Benjamin  A.  OouLDy  18  Pemberton  Square,  Boston. 

Deab  Db.  Ooxild  :  Your  letter,  headed  <'At  Sea,  City  of  Montreal^ 
Angost  27, 1880,"  reached  me  this  afternoon,  the  30th  of  October,  at 
apparently  a  long  interval,  if  the  date  is  correct. 

I  write  very  hurriedly  to  express  my  gratification  at  the  prospect  of 
seeing  you  again  in  Washington,  and  to  say  that  I  of  course  desire  to 
follow  the  wishes  of  astronomers  at  home  and  abroad  in  the  matter  of 
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the  telegrams.  I  would,  however,  like  to  have  Dr.  Peters,  of  Olinton, 
and  the  astronomers  of  the  observatory  here  concur  in  the  change ;  but 
when  you  visit  Washington  all  this  can  be  arranged. 

Very  truly,  yours,  Spenceb  F.  Baibd. 

Letter  from  ike  Smithsonian  Institutionj  November  11, 1880,  to  Prof.  O. 
H.  F.  Petebs,  Hamilton  Oollegey  Clintony  N,  Y. 

Deab  Sib  :  I  inclose  herewith  a  proposition  for  the  modification  of 
the  present  plan  of  the  exchange  of  telegraphic  announcements  between 
the  United  States  and  Europe.  Will  you  kindly  give  me  your  views  at 
the  earliest  possible  moment?  We  have  in  type  a  new  circular  on  this 
subject,  and  of  course  wish  to  correct  it,  should  it  be  desirable. 

The  proposition  submitted,  which  Dr.  Gould  has  just  sent  us,  is  the 
result  of  a  conference  with  the  leading  astronomers  of  Europe. 

Truly  yours,  Spenoeb  F.  Baibd. 

Letter  from  the  Smithsonian  Institutionj  November  24, 1880,  to  Prof.  C» 
H.  F.  Petebs,  Hamilton  OoUege^  Clinton^  N.  F.,  with  inclosure. 

Deab  Pbofbssob  Petebs  :  Will  you  kindly  send  me  at  your  early 
convenience  that  promised  criticism  and  memorandum  in  re^urd  to  the 
accompanying  proof  of  the  circular,  and  all  the  suggestions  of  change 
brought  up  by  Professor  Oould  f  I  wish  to  close  this  business  as  soon 
as  possible,  with  your  kind  assistance. 

Tours,  truly,  Spenceb  F.  Baibd. 

Letter  from  the  Litchfield  Observatory  of  Hamilton  Collegej  Clintany  N.  F., 
November  25, 1880,  to  the  Secretary  of  the  Smithsonian  Institution. 

Deab  Sib:  I  hasten  to  answer  yours  of  11th  instant  in  regard  to 
the  telegraphic  exchange  system  of  astronomical  discoveries.  I  found 
it  here  after  my  return  from  New  York  (delayed  by  a  few  days'  visit 
at  West  Point),  and,  in  order  to  be  brief,  I  can  touch  only  upon  tiiiemore 
essential  points. 

Of  the  three  points  made  in  the  letter  (written  by  Dr.  B.  A.  Gould) 
of  which  yon  send  me  a  copy,  the  first  gives,  as  the  reason,  economy  in 
the  number  of  trans-atlantic  dispatches.  I  must  wonder,  after  I  had 
explained  twice  before  during  the  last  year  to  the  astronomers  at  Berlin 
that  as  far  as  I  know  only  one  message  passes  the  Atlantic  and  is  dis- 
tributed then  in  Europe  to  the  five  central  stations,  that,  without  evi- 
dence to  the  contrary,  this  again  is  used  as  an  argument  for  having  the 
dispatches  from  the  Smithsonian  Institution  sent  to  only  one  European 
central  station,  and  this  to  be  (as  if  of  course)  in  Germany.  When 
Dr.  Gould's  letter  asserts  that  ^<  the  European  astronomers  are  aU  of 
accord"  he  says  too  much  for,  from  a  letter  of  Professor  Foerster  on  the 
subject  (found  here  likewise  at  my  return)  it  appears  that  Vienna  does 
not  consent;  that  Pulkowa  seems  to  have  been  not  even  asked,  and  it  is 
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not  quite  clear  besides  auder  what  aspect  the  matter  has  been  presented 
at  Paris  and  Greenwich,  and  how  far  these  agree  with  the  proposed 
change  of  programme.  But  after  all,  what  is  there  objectionable  to 
sending  the  communications  from  the  Smithsonian  Institution  not  to 
Germany  only,  but  also,  as  heretofore,  to  Greenwich,  Paris,  Yienna, 
and  Pulkowaf  I  remember  when,  on  a  visit  to  Washington,  I  laid  the 
first  proposition  before  3'our  illustrious  predecessor,  I  had  named  only 
Greenwich,  because  the  nearest  place,  to  send  the  dispatches  to,  and. 
it  was  Professor  Henry  who  suggested  to  insert  besides,  Berlin,  Paris, 
and  Vienna,  to  which  later  was  added  Pulkowa.  Fortunately,  firom  our 
stand-point  on  this  side  of  the  ocean,  we  have  a  broader  and  more  equi- 
table view  of  scientific  life  in  Europe,  free  from  national  jealousies. 

As  to  the  second  point  suggested  in  Dr.  Gould's  letter,  I  cannot  deny 
that  sometimes  a  second  communication  about  the  same  object  of  dis- 
covery (not  the  next  day,  but  rather  after  the  lapse  of  three  or  five  days) 
would  be  very  welcome,  though  in  most  cases  such  a  repetition  would 
not  be  of  very  great  utility.  Professor  Foerster  puts  it  on  the  ground  to 
make  sure  against  a  mistake  in  the  first  dispatch.  But  then,  if  the  two 
ehonld  not  agree  f  Would  he  then  desire  even  three  dispatches  (as  bank 
accountants  take  the  sum  three  times  when  the  first  two  give  it  differ- 
ent). While  the  cable  company  with  great  liberality  did  concede  a  lim- 
ited (and  later  frequently  surpassed)  number  of  words  and  of  dispatches 
per  year,  it  seems  hardly  proper  to  ask  a  duplication  of  the  favor,  as 
long  as  it  has  not  been  clearly  shown  that  such  duplication  is  of  abso- 
late  desirability. 

Thirdly,  as  to  the  code  to  be  used,  I  do  not  see  in  the  slightest  what 
objection  can  be  made  to  that  adopted  by  the  Smithsonian  Institution* 
It  was  the  result  of  a  consultation  with  the  late  Professor  Littrow  at 
Vienna,  was  in  the  main  set  up  by  Professor  Bruhns  and  myself  at  Leip- 
ZLc,  and  approved  at  the  time  by  the  astronomers  at  Berlin.  The  new 
edition  of  your  circular  of  instructions  embraces  the  modifications  and 
snggestions  which  you  had  received  from  various  sides,  and  Professor 
Airy,  as  you  will  remember,  expressed  himself  satisfied.  Professor 
Pickering,  as  well  as  myself,  has  carefully  compared  the  scheme  with 
the  one  now  presented  by  Dr.  Gould.  I  cannot  find  that  it  is  an  im- 
provement inj^recmon  to  say  for  example  "one  two''  for  "twelve,''  "two 
nought"  for  "twenty,"  or  always  "nought  three"for  simply  "three," 
&C.  Looking  at  the  economy  of  words,  Dr.  Gould's  scheme  requires 
twenty-four,  the  Smithsonian  (even  with  the  additions  now  introduced) 
at  the  utmost  only  sixteen — a  difference  of  considerable  and  (for  the 
cable)  essential  importance. 

Dr.  Gould  says  of  his  code,  "which  they  all  recommend,"  I  am  sure 
that  what  all  desire  and  recommend  is  only  a  uniformity  of  the  code  in 
use.  The  Smithsonian  code,  being  far  superior  in  precision,  also  more 
economical  and  now  perfected  by  the  suggestions  of  experience,  will 
readily  be  accepted.    The  difficulty  has  been  that  some  astronomers 
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either  have  not  careMly  enough  read  the  articles  of  the  programme,  or 
had  forgotten  them.  The  complaints  that  have  come  to  my  knowledge 
firom  abroad  have  all  been  in  regard  to  certain  comet  announcements 
telegraphed  from  this  side,  and  not  worded  in  accordance  with  the  rules 
of  the  programme.  On  the  other  hand  I  had  to  remind  the  Berlin  astron- 
omers (and  also  those  at  the  Washington  observatory)  that  the  time 
for  the  position  is  the  '^ following  midnight,"  while  they  mistook  for  it 
■the  hour  and  minute  of  sending  from  Washington,  added  by  the  teleg- 
rapher. The  circular  which  you  have  prepared  will  prevent  for  the 
ftitnre  these  and  similar  mistakes. 

C.  H.  P.  Petebs. 

Letter  from  the  Litchfield  Observatory ,  Hamilton  College^  Clinton  j  N.  ¥. 
December  21, 1880,  to  the  Secretary  of  the  Smitheonian  Institution. 

Deab  Sib  :  I  have  sent  to  the  ''  Astronom.  Saehrichten^  ^  as  you  per- 
mitted me  to  do,  an  article  in  explanation  and  elucidation  of  the  form 
of  dispatches  we  have  used,  and  of  the  additions  that  have  been  made 
in  the  new  edition. 

As  you  have  still  under  consideration  the  publication  of  this  revised 
programme  (I  infer  so  from  your  last  letter),  I  inclose  here  a  compari- 
son, which  shows  that  our  form  requires  only  16  words,  while  that  pre- 
sented by  Dr.  Oould  requires  26  [or,  more  correctly,  27] ;  and  it  is  to 
be  remarked  besides  that  the  latter  never  can  have  less,  because  the 
<<  noughts  ^  always  must  be  inserted,  while  ours  has  usually  lees  than  16 
words. 

Yours,  very  truly, 

G.  H.  F.  Petebs. 

EXAMPLE. 

Oomet  discovered  by  Swift  Oct.  12.  Place  B.  A.  =  2  hours  23  min* 
ntes  7  and  decl  =  -f  35^  2^  at  7  hours  Green,  m.  t.  Motion  —  1  minute 
^  in  right  ascension  and  +  8^  in  decl.  —  12th  mag.'' 

DISPATOH. 

<<  Oomet  Swift  [one  two  October  nought  seven  ascension  nought]  two 
twenty  [two]  three  forty  [seven]  north  [three]  thirty  five  [nought]  two 
[minus  one  two]  north  (* )  eight  [mag.]  [one  two]  twelfth  Tuesday." 

The  dispatch  as  here  proposed  has  26  words — ^27  if  written  by  the 
rules — wUle  in  our  form  it  requires  only  16  in  all. 

Letter  from  the  Smithsonian  Institutionj  November  30, 1880,  to  Sir  Oeoboe 
B.  AlBY,  director  of  the  Observatory ^  Qreenwichj  England. 

Sib  :  Herewith  we  send  you  a  proof  copy  of  a  revised  circular  in  re- 
gard to  the  telegraphic  announcement  of  astronomical  discoveries,  which 

*  Nought,  by  rale. 
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a  few  slight  modifications — the  system  of  condensed  meck 
sages  which  has  been  in  practical  nse  for  seven  years. 

We  also  inclose  a  draft  of  a  modified  plan  proposed  to  ns  for  the 
same  object,  and  beg  that  yon  will  carefhlly  examine  both  docnmenta 
and  advise  ns,  as  soon  as  may  be  convenient,  in  regard  to  the  propriety 
or  ez{>ediency  of  exchanging  the  one  for  the  other. 

Very  respectfhlly,  &c., 

Spenoeb  F.  Baibi>. 

Letter  from  the  Bayai  Obeervatcryj  Oreenwichj  London^  December  22^  1880 

to  the  Secretary  of  the  Shnithsonia/n  Institution. 

* 

DsAB  Sib  :  I  have  waited  a  few  days  before  answering  yonr  letter 
of  November  30  for  better  consideration  of  the  proposed  plan  for  tele- 
graphic annonnoements  of  observations. 

It  appears  to  me,  and  I  am  entirely  supported  in  this  opinion  by  Mr. 

Ohristie,  that  it  will  be  a  great  improvement  of  the  former  plan,  and  we 

heartily  recommend  it  for  adoption. 

Yours,  faithftiUy, 

G.  B.  AlBT. 

Letter  from  the  SmUheonian  Inetitutionj  Novefnber  26 j  1880,  to  the  JBarl 
o/Obawfobd  and  Baloabbes,  Dun  Hchtj  Scotland. 

SiB :  Inclosed  please  find  a  circular  we  have  jnst  prepared  in  regard 
to  the  telegraphic  announcement  of  astronomical  discoveries  which 
gives — ^with  a  few  slight  modifications — ^the  system  of  condensed  mes- 
sages which  has  been  in  use  for  seven  years. 

We  also  inclose  a  draft  of  another  plan  proposed  for  the  same  object, 

and  beg  that  you  wiU  carefully  examine  the  same,  and  give  us  your 

views,  as  early  as  may  be  convenient,  regarding  the  advisability  of  ita 

substitution  for  the  former  plan. 

Very  truly  yours,  &c., 

Spenoeb  F.  Baibdu 

Letter  from  the  Obeervatory  Dun  Eehtj  Aberdeen^  Ja/nuary  7, 1881,  to  the 

Secretary  of  the  Smithsonian  Institution, 

Sib  :  Referring  to  your  letter  of  November  29, 1880, 1  may  say  that  our 
experience  at  Dun  Echt  shows  that  telegraphic  announcements  of  astro- 
nomical discoveries  should  represent  the  actual  known  facts  of  the  case 
in  a  way  to  which  the  majority  of  the  senders  and  receivers  of  the  mes-  i 

sages  are  accustomed.  Thus  the  message  should  take  the  form  of  an 
observation  as  usually  published,  the  name,  date,  and  place  being  given. 
Any  reduction  of  the  time  to  a  meridian  other  than  that  of  the  observa- 
tion or  any  prediction  of  a  future  place  of  the  object  are  equally  to  be 
deprecated  as  likely  to  introduce  errors.* 

*  The  possibility  of  making  a  blander  in  the  simple  operation  of  referring  the  timi»  , 

to  another  meridian  or  of  failing  to  recognize  the  somewhat  improbable  nature  of  a  i 
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Besides,  by  giving  the  22.  A.  to  the  nearest  tenth  of  a  minute  of  time 
and  the  declination  to  the  nearest  minnte  the  observation  is  available,  in 
the  case  of  a  comet  for  combination  to  find  an  approximate  orbit.  This 
form,  too,  gives  the  dispatches  a  permanent  value. 

I  give  the  following  partly  in  confirmation  of  what  I  think  the  best 
features  of  the  proposed  systems  and  partly  as  suggestions  that  may 
probably  be  of  use. 

The  greatest  clearness  seems  to  be  obtained  by  giving  numbers  as 
spoken  thus:  "12"  should  be  "  twelve"  and  not  "one  two" 

I  would  suggest  that  the  day  of  the  month  counted  astronomically 
be  absolutely  distinguished  from  the  rest  of  the  message  by  giving  it 
the  ordinal  form.    Thus  "October  12  "  would  be  "twelfth  October." 

For  a  like  reason  the  motion  in  declination  might  be  given  as  "north- 
ward" or  "  southward."  If  the  length  of  a  telegram  is  estimated  by  the 
number  of  words  in  it  and  not  by  their  length,  it  would  seem  desirable 
to  express  "  magnitude"  in  full  and  not  by  "  mag,"  which  a  telegraph 
derk  would  probably  confound  with  "may  "or  May." 

Again,  if  "nought  "is  objected  to  why  not  use  "cypher"  as  being  in 
more  frequent  use  than  "  zero."  If  the  daily  motion  in  B.  A.  and  DecL 
is  not  given,  would  it  not  be  better  to  use  the  words  "  preceding"  and 
♦* following " or  their  symbols  "p"  and  "f,"  in  place  of  "west" and 
"  east,"  which  latter  in  practice  refer  to  the  horizon  and  not  to  the  equa- 
tor. Thus  "  nf "  would  represent  "  northeast."  But  the  daily  motions 
in  B.A.  and  DecL  admit  of  greater  precision. 

A  complete  message  would  thus  contain  the  word  "  comet "  or  "  planet," 
the  discoverer's  name,  the  day  (expressed  as  above)  and  month,  the 
hour  in  local  mean  time  and  the  place.  The  right-ascension  to  the 
nearest  tenth  of  a  minute  of  time,  the  declination  to  the  nearest  minute 
preceded  by  the  word  "north"  or  "south."  Next,  the  daily  motion  in 
B.  A.  also  to  the  tenth  of  a  minute  of  time  with  the  sign  "plus"  or 
"minus"  then  the  daily  motion  in  minutes  of  arc  "northward"  or  "south- 
ward," and  lastly,  the  magnitude  or  any  other  particulars  likely  to  aid 
the  search. 

Thus: 

"  Comet  Swift  twenty-fifth  October  seventeen  Rochester  twenty-one 
fifty-nine  cypher  north  fifty-one  twenty-five  minus  twenty-one  two 
northward  fifty -seven  magnitude  ten." 

Would  mean— 

"  Comet  discovered  by  Swift  on  October  25th  at  IT'*  Bochester  mean 
time  in  right  ascension  21^  SO'^.O  and  declination  -f  51^  25^.  Daily 
motion —  21°'.2  and  +  57^    As  bright  as  a  star  of  the  tenth  magnitude." 

This  form  of  message,  although  slightly  longer  than  others  that  have 

dispatoli  when  bo  transformed,  is  shown  in  the  example  given  in  tlie  "  Proposed  Mode 
of  TraDsmitting,  Ac,"  where  the  comet  Swift  (presumably  discoyeied  at  Bochester) 
mast  either  have  been  found  at  2  p.  m.  or  the  longitude  have  been  applied  with  the 
wrong  sign. 
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been  propofied,  has  the  advantage  of  giving  a  complete  approximate 
observation. 

In  condofiion,  whatever  form  the  dispatches  may  take,  it  seems  an 
admirable  proposal  that  for  transmission  across  the  Atlantic  they  shall 
all  pass  between  two  responsible  x>ersons ;  in  this  way  only  does  it 
seem  possible  to  prevent  the  useless  distribntion  of  messages  which  are 
obviously  unintelligible. 

Cbawford  &  Baloabbes. 

Letter  from  the  editor  of  the  "  Science  Observer^  {and  Corresponding  See^ 
retary  of  the  Boston  Scientific  Society ^  Boston)^  February  4, 1881,  to  the 
Secretary  of  the  Smithsonian  Institution. 

Deab  Sib:  The  announcement  in  Monthly  Notices  Vol.  XLI,  No.  2, 
that  a  letter  concerning  a  somewhat  new  method  for  the  transmission 
of  comet  discoveries  to  your  Institution  across  the  cable,  has  caused 
quite  a  discussion  among  the  members  of  the  Boston  Scientific  Society^ 
who  are  now  discussing  the  matter  in  all  its  lights.  Lack  of  informa- 
tion on  one  or  two  points  have  been  difficulties  in  the  way,  and  if  you 
can  inform  us  on  these  subjects  you  will  greatly  favor  us.  These  points 
rdate  to  the  transmission  over  the  cable.  It  is  customary  for  Govern* 
ment  messages  to  be  composed  of  letters  and  figures,  which,  by  keys 
at  both  ends,  may  be  translated  into  the  vernacular.  Knowing  this  to 
be  the  case,  we  would  respectfully  inquire  whether  comet  announcements 
in  the  past  have  been  sent  in  words  or  in  figures,  thus: 

Comet  Swift  twelft;h  Oct.  seven  twenty-three  seven  &o  &c,  or 
Comet  Swift      12      Oct      7  2  3        7     &o  &o 

And  furthermore,  we  would  like  to  know  whether  the  new  arrange- 
ment contemplates  the  transmission  of  the  words  or  the  figure  charac- 
ters. 

Sincerely  yours, 

John  Bitohie,  Jr. 

Letter  from  the  Smithsonian  LMtitution^  February  16,  1881,  to  John 
Bitohie,  Jr.,  corresponding  secretary  of  the  Boston  Scientific  Society. 

Deab  Sib  :  In  reply  to  your  letter  of  February  4,  relative  to  the  sys- 
tem of  telegraphic  announcement  of  astronomical  discoveries,  I  beg  to 
say  th8.t  the  present  Smithsonian  system  and  the  proposed  substitute 
contemplate  the  use  of  words  only.  One  dispatch  has  been  received  by 
OS  expressed  according  to  Karlinski's  code ;  but  in  all  the  other  an- 
nouncements, the  data  communicated  have  been  given  in  words. 
Inclosed  we  send  yon  copies  of  the  circulars  referred  to. 

Very  truly  yours, 

Spenceb  F.  Baibd. 
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Letter  from  the  editor^  of  the  <'  Science  Observer,^  Boston^  May  13, 1881,  to 

the  Secretary  of  the  Smithsonian  Institution. 

Deab  Sib:  It  is  with  pleasure  that  I  am  able  to  call  your  attention 
to  the  success  of  a  scheme  devised  by  Mr.  S.  O.  Ohandler,  jr.,  and  my- 
self for  the  transmission  by  cable  of  astronomical  intelligence.  It  has 
Just  been  snccessfdUy  tested  by  transmission  both  ways,  of  the  elements 
and  ephemeris  of  Swift^s  comet,  and  I  append  a  scheme  showing  how 
an  announcement  would  look  according  to  both  codes. 

Yours,  &c., 

J.  BiTOHIB,  Jr. 

Announcement  of  Swift's  comet  per  '< Science  Observer"  code: 
12  3  4  6  6  7 

oomet      Swift      conge      ratify      torsim     smart-money  tolerate 

According  to  present  (European)  code: 

Comet  Swift  may  zero  one  zero  two  zero  five  ascension  zero  zero  zero 
zero  north  three  seven  two  five  plus  zero  three  south  one*  two. 

[TranalAtioD.] 

Oomet  Swift,  May  1,  2>»  6»;  E.  A.  0»»  0»;  declination  N.  37o  25';  daUy 
motion  +  3"^  B.  A. ; — 1^  2'  declination. 

Should  words  4,  or  4  and  5,  in  the  <^  Science  Observer"  code,  or  words 
6,  or  5  and  6,  or  words  4,  or  4  and  7,  be  made  unintelligible  in  trans- 
mission, the  message  would  still  be  as  intelligible  and  the  comet  as 
easy  to  find  as  was  the  case  before  the  present  European  code  was 
adopted,  while  the  loss  of  word  2  would  be  of  no  consequence,  being 
merely  the  name  of  the  discoverer,  and  word  3  the  time  of  discovery  is 
as  a  rule  so  well  determined  by  the  date  of  message  that  its  loss  would 
not  be  of  detriment  to  the  general  sense.  By  loss  I  mean  the  mutila- 
tion of  a  word  so  as  to  render  it  unrecognizable  as  is  sometimes  the 
case  in  ocean  telegraphy. 

J.  BiTCHIB,  Jr. 

Letter  from  the  Secretary  of  the  Smithsonian  Institutiony  May  10, 1881,  U> 
Mr.  J.  BiTOHiE,  Jr.,  editor  of  the  <^  Science  Observer/^  Boston. 

SiB:  This  Institution  hails  with  satisfaction  every  attempt  at  en- 
larging the  channels,  and  at  increasing  the  fullness  and  accuracy  of 
scientific  information.  It  is  possible  that  for  the  purpose  of  cable  trans- 
mission of  the  details  of  an  astronomical  ephemeris,  an  arbitrary  signal 
oode  (as  suggested  by  you)  may  have  some  advantages;  though  it  must 
not  be  concealed  that  it  also  presents  some  disadvantages;  the  complica- 
tion both  of  preparation  and  of  translation  increasing  with  the  number 
of  elements  to  be  communicated. 

With  the  spread  of  astronomical  knowledge  and  interest,  and  the 

*I  am  in  some  doabt  aboat  this  figure  as  I  have  net  the  code  by  me. 
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growth  of  dedres  and  needs  for  more  minnte  information  respecting 
Budden  or  transitional  phenomena,  improved  methods  and  formalas  will 
doubtless  be  correspondingly  develox>ed. 

Por  the  present  purposes  of  this  Institution  the  system  it  has  adopted 
will  (with  probably  some  slight  improvement)  prove  sufficient. 

Tours,  very  respectfully, 

Spencer  F.  Baird. 

Letter  from  theLitehfteld  Observatory  of  Hamilton  College  j  Olintouj  Oneida 
Oount^j  New  Torhj  April  28, 1882,  to  the  Secretary  of  the  Smithsonian 


Dear  Sir:  At  the  meeting  of  the  International  Astronomical  Society 
at  Strasburg  in  September  last,  the  matter  of  telegraphic  communica- 
tions of  astronomical  discoveries  was  considered.  In  the  committee  ap- 
pointed upon  this  subject,  after  some  discussion  about  the  *^  Phrase-Code'^ 
of  the  (Boston)  <^  Science  Observer,"  it  was  agreed  that  the  code  of  the 
Smithsonian  Institution  (Misc.  Ooll.,  2d3),  be  recommended  for  general 
use— at  least  for  the  present.  A  resolution  to  that  effoct  was  adopted 
by  the  Society  (S.  Beport  in  Vlortelgahrschrifi^  vol.  16,  page  285  and  351). 
But  there  was  a  strong  feeling  expressed  against  the  manner  in  which 
most  of  the  telegrams  of  comet  discoveries,  sent  through  the  Smithsonian 
Institution,  lately  had  come  to  hand  in  Europe.  They  were  worded 
without  the  slightest  regard  to  the  Smithsonian  programme,  therefore 
unintelligible,  and  worse  than  no  information  at  all,  by  reason  of  causing 
fruitless  painstaking  to  astronomers  searching  for  the  object 

Unwilling  that  astronomers  abroad  should  be  led  to  throw  the  blame 
thereof  upon  the  Smithsonian  Institution,  I  take  the  liberty  to  suggest 
that  you  would  refuse  to  forward  dispatches  of  the  kind,  if  they  are  not 
made  out  in  conformity  with  the  Smithsonian  programme.  This  pro, 
gramme  has  been  distributed  so  largely  throughout  the  United  States  {m 
the  Smithsonian  Annual  Beports  and  as  a  circular),  that  any  amateur  dis- 
coverer who  desires  to  avaU  himself  of  the  channel  of  communicatioi> 
so  liberally  offered  by  the  Smithsonian  Institution  can  hardly  be  ig- 
norant of  it.  Any  delay,  therefore,  will  be  his  own  fault,  if  he  neglects 
following  the  prescribed  form. 

Yours,  very  respectfully, 

C.  H.  P.  Peters. 

Letter  from  the  Secretary  of  the  Smithsonian  Instituiiony  May  10, 1882,  to 
Prof.  0.  H.  P.  Peters,  of  the  Litchfield  Observatory ,  Clinton^  N.  Y. 

Dear  Sir:  In  reply  to  your  favor  of  April  28, 1  am  gratified  that 
the  astronomical  convention  at  Strasburg  has  approved  of  the  Smithson- 
ian code  for  telegraphic  announcements.  With  regard  to  the  irregulari- 
ties noticed,  it  may  be  said  that  very  few  of  the  dispatches  received  by 
this  Institution  comply  fully  and  literally  with  the  published  programme* 
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Thus,  notwithstanding  that  Article  IVj  section  6,  specifies  the  very  con- 
cise and  explicit  statement  of  the  day  of  the  toeek  for  the  date,  a  majority 
of  notices  received  substitute  the  day  of  the  month.  It  is  difficalt, 
therefore,  to  carry  oat  yoar  suggestion  that  we  should  refuse  to  forward 
dispatches  not  in  exact  form. 

Before  going  to  press  with  our  long-delayed  astronomical  telegraph 
circular,  I  will  trouble  you  with  extracts  from  a  single  additional  re- 
sponse to  our  request  for  suggestions,  asking  from  you  the  fietvor  of 
your  consideration  and  judgment  on  it. 

Copy  of  extract  from  a  communication  received  from  the  Observatory 
at  Dun  Echt,  Scotland,  and  dated  January  7, 1881. 

[Inclosure.— The  principal  portion  of  the  latter  from  Lord  Lindsay- 
Earl  Crawford.] 

On  the  foregoing  extract,  I  venture  to  make  the  following  queries : 

1.  Is  there  not  some  force  in  the  suggestion  to  employ  date  of  obser. 
vation  rather  than  prospective  date  and  predicted  placet 

2.  Is  there  any  advantage  in  designating  iS.  A.  in  hours,  minutes,  and 
tenthsj  over  the  present  form  in  hours,  minutes,  and  sixths  (or  seconds 
in  tens)  t 

3.  Might  it  not  be  well  to  write  the  motion  in  declination,  as  north- 
ward  or  southwardy  in  full  t 

4.  To  avoid  any  risk  of  misapplication,  might  it  not  be  well  to  write 
in  full  "tenth  magnitude '^t 

5.  Is  not  the  word  ^^zero^  really  preferable  to  either  "nought"  or 
"cipher''! 

Your  frank  opinion  and  decision  on  these  points  will  be  very  accepta- 
ble, and  I  may  say  will  be  finally  adopted. 

Tours,  very  respectfully, 

Spenceb  F.  Baibd. 

The  publication  of  the  revised  edition  of  the  Astronomical  Telegraph 
Circular  was  delayed  by  various  circumstances ;  among  which  was  a 
contemplated  plan  for  telegraphing  American  discoveries  to  our  own 
observatories  as  well  as  to  those  abroad.  This  had  been  urged  by  a 
large  number  of  American  astronomers ;  the  correspondence  on  which 
subject  it  is  unnecessary  here  to  publish.  Prof.  E.  G.  Pickering  (of  the 
Harvard  Observatory),  under  date  of  January  13, 1882,  strongly  recom- 
mended, in  addition  to  this,  the  adoption  by  the  Institution  of  the  cipher 
code  of  Messrs.  S.  G.  Chandler  and  John  Ritchie,  of  the  Science  Obeerver. 
This  whole  matter  still  remains  under  advisement. 
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By  George  H.  Boehheb. 

The  growth  of  the  bosinese  of  receiving  and  transmitting  the  scien- 
tific  and  literary  exchanges  of  the  Institution  has  necessitated  a  change 
in  the  method  of  recording  and  managing  the  same ;  the  plans  of  opera- 
tion^  satisfactory  some  half  a  dozen  years  ago,  be:ng  no  longer  arailable 
without  entailing  increased  trouble  and  consider  able  confusion  in  trac- 
ing the  history  of  transactions. 

With  increase  of  duties  has  arisen  the  need  oi  more  complete  organi- 
zation;  and  during  the  past  year  a  system  of  double  entry,  or  of  debit 
and  credit  accounts,  has  been  adopted.  These  accounts  are  arranged 
in  the  form  of  card-catalogues,  representing  the  societies  in  correspond- 
ence with  the  Institution ;  and  upon  these  cards  each  society  is  debited 
for  the  books  forwarded  to  it,  and  is  credited  for  the  receipts  as  commu- 
nicated  in  return  by  formal  announcement. 

This  experiment  has  of  course  greatly  increased  for  the  time  the 
amount  of  work  required  from  the  limited  assistance  allotted  to  this  de- 
partment, but  in  return  it  gives  an  increased  command  over  the  results, 
and  a  much  greater  facility  and  economy  of  time  in  making  references 
and  comparisons. 

By  this  plan,  on  the  arrival  of  an  invoice  of  parcels  or  boxes  from 
any  establishment  in  the  United  States,  for  foreign  distribution,  ac- 
companied (as  required  by  the  established  rules)  with  a  list  of  the  inten- 
ded recipients,  to  each  of  these  is  prefixed  the  number  assigned  to  it  in 
oar  printed  list  of  foreign  correspondents,  and  the  same  are  entered  on 
the  proper  cards,  giving  the  date  of  reception,  the  name  of  the  sender, 
and  the  number  taken  from  the  entry  in  the  invoice  book  (representing 
the  whole  transmission  considered  as  a  single  transaction),  in  which 
book  all  receptions  are  first  daily  entered  in  their  consecutive  order. 

The  books  or  parcels  receive  the  same  numbers  and  are  then  laid 
away  in  bins,  each  of  which  represents  a  certain  city  or  cities  or  part  of 
them,  in  any  given  country.  A  sufiGlcient  number  of  books  having  ao- 
oomulated  to  justify  a  sending  to  any  country,  the  card-catalogue  serves 
as  a  basis  from  which  the  invoices  for  the  respective  societies  are  made 
up.  This  is  done  in  advance,  and  while  the  books  are  being  removed 
from  the  bins  and  made  up  in  bundles.  In  this  manner  sendings  which 
required  a  week,  on  the  old  plan  of  making  up  the  invoices  fit>m  the 
parcels  on  haad,  while  being  assorted  and  packed,  may  now  be  com- 
pleted in  two  days. 

This  system  has  been  introduced  in  the  exchanges  with  Great  Britain 
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and  Ireland  and  with  Germany  and  Aastria-Hangary,  and  is  fonnd  to 
work  8o  well  that  its  adoption  for  all  other  countries  is  deemed  advis- 
able. Such  a  coarse,  however,  will  require  the  detail  of  two  assistants 
exclusively  for  this  purpose;  but,  considering  that  the  receipts  during 
the  pa-st  year  averaged  90  parcels  per  working  day— exclusive  of  31,568 
parcels  for  the  Government — the  work  required  will  be  such  as  to  keep 
them  both  well  employed. 

The  duty  of  the  assistant  in  charge  of  the  card-catalogues  does  not 
cease  here,  but  includes  the  entry  to  the  credit  of  the  respective  socie- 
ties, of  any  acknowledgments  of  the  receipt  of  parcels  sent  them  through 
this  office,  while  the  duties  of  the  receiving  clerk  include  the  verifying 
and  distributing  of  all  incoming  exchanges. 

Another  feature  introduced  during  the  year  is  a  form  of  duplicate  in- 
voice which  is  to  be  mailed  to  every  recipient  within  the  United  States 
and  British  America,  of  exchange  parcels  firom  abroad,  to  be  returned 
to  the  Institution  and  transmitted  as  occasion  offers  to  the  sender  of 
the  respective  parcels. 

During  the  past  year  over  eight  thousand  parcels  were  sent  out  un- 
der the  system  of  domestic  exchanges,  reqairing  this  number  of  entries 
in  the  book  of  transmission.  Each  parcel  had  to  be  addressed  and  prop- 
erly wrapped.  This  domestic  branch  of  the  service  required  the  writ- 
ing of  nearly  13,000  letters  of  advice  and  invoices,  and  the  directing  of 
the  parcels  and  envelopes.  All  this  work  has  been  performed  by  the 
entire  force  at  intervals  between  foreign  transmissions.  Great  punctu- 
ality, of  course,  cannot  iK)8sibly,  be  expected  in  each  case,  and  it  is 
respectfully  recommended  that  one  assistant  be  appointed  exclusively 
for  these  duties. 

The  arranging  and  sending  off  of  the  foreign  exchange,  and  the  duties 
pertaining  to  the  transmission  of  Government  document  exchange  should 
be  intrusted  to  one  assistant,  to  the  exclusion  of  any  other  duty. 

One  of  the  most  important  works  begun  during  the  past  year  is  that 
of  completing  the  sets  of  Smithsonian  publications  fhmished  to  foreign 
societies.  Several  attempts  have  been  made  at  different  times  to  supply 
such  deficiencies,  and  circulars  have  been  sent  out  on  different  occasions 
requesting  the  foreign  establishments  to  report  the  number  of  Smith- 
sonian volumes  in  their  respective  libraries. 

In  connection  with  this  work,  a  thoroagh  examination  of  the  number 
of  publications  in  the  Smithsonian  library,  of  the  societies  applying  for 
completion  of  our  sets  of  publications,  is  required,  for  an  equitable  ap- 
portionment. The  preliminary  steps  to  this  have  been  taken,  but  the 
magnitude  and  importance  of  the  work,  and  the  pressure  of  other  busi- 
ness, have  made  it  impossible  to  complete  the  undertaking. 

It  has  been  the  aim  of  the  assistants  of  this  Department  not  to  allow 
any  accumulation  whatever  in  the  current  work,  and  although  with  the 
limited  force  it  required  great  exertion,  still  the  close  of  the  year  finds 
the  service  unincumbered  by  any  work  of  the  previous  year. 


SEPOBT  ON  THE   OPERATIONS   OF  EXCHANGES. 


79 


List  ofoorrespondenis. 

Mention  was  made  in  the  report  for  1881  of  the  sending  of  a  drcolar 
to  all  scientific  establishments  in  correspondence  with  the  Institntion^ 
asking  for  corrections  and  additions  of  any  addresses  of  public  libraries, 
learned  societies  or  scientific  bureaus  of  Governments.  The  Institution 
also  requested  secretaries  of  societies  to  furnish  a  list  of  the  names  and 
addresses  of  persons  actively  engaged  in  scientific  or  literary  investiga- 
tions, together  with  the  particular  branch  of  learning  to  which  each  was 
devoted,  with  a  view  of  facilitating  communications  and  exchanges 
with  specialists  in  all  parts  of  the  world.  Another  item  of  information 
desired  related  to  the  literary  productions  and  the  libraries  of  the  re- 
spective establishments. 

Prompt  responses  having  been  very  generally  made  to  this  circular, 
a  new  list  of  foreign  correspondents  was  prepared  and  issued  in  the 
early  part  of  the  year,  showing  an  increase  of  almost  600  new  societies 
over  the  list  published  in  1878.  Copies  of  this  new  list  were  sent  to  all 
corresponding  establishments,  and,  as  a  result  of  ftirther  corrections 
since  the  date  of  publication,  an  ^<  addition  sheet  ^  for  the  year  1882  is 
herewith  presented : 


Algeria 

Cape  Colonies 
Egypt 


British  America 

Central  America: 

Guatemala 

Mexico 

Wefit  Indies 

8oath  America: 

Argentine  Confederation 

Brazil 

ChiU 

Colombia 

Ecnador 

Pern 

Yenesnela 


Asia: 

India. 
Japan. 
Java .. 


Austraua: 

New  South  Wales 

Queensland 

Yictoria 


2 
2 
1 


9 

2 

4 
2 

4 

6 
1 
6 
1 
2 
1 


5 

4 
1 

1 
2 

4 


38 


10 


Europe  : 

Austria-Hungary 45 

Belgium 11 

Denmark 3 

France 50 

Germany 172 

Great  Britain: 

England 395 

Scotland 20 

Ireland 9 

Wales 9 

Greece 1 

Italy 17 

Netherlands 5 

Norway 1 

Portugal 4 

Bonmania 1 

Russia 4 

Spain 2 

Sweden 4 

Switzerland 4 


Total 


758 

818 


I 
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Card  catalogues. 

The  informatioii  received  from  the  foreign  establishments  in  reply  to 
the  circnlar  relative  to  the  preparation  of  a  new  list  of  foreign  corre* 
spondents  served  in  the  preparation  of  three  card  catalogues,  of  which 
one  is  to  represent  a  list  of  scientific  persons  together  with  the  partic- 
ular branch  of  learning  to  which  they  are  devoted.  The  second  one  is 
to  represent  an  account  kept,  with  each  establishment,  of  the  Smith- 
sonian publications  on  hand,  as  reported  by  the  librarians,  and  shows 
the  successive  sendings.  As  an  illustration  the  card  for  the  British 
Museum,  London,  England,  is  given: 

No.  1819. 


Coantxy. 

City. 

Name  of  eatablislunent. 

England  .........*«.......... 

London  ................. 

British  Mnsenm. 

1 

Books  in  library  Jannary  1, 1881. 

TotaL 

Smithsonian  publica- 
tions. 

Smithsonian  publioations  sent. 

8.C. 

M.  C 

R. 

Date. 

S.C. 

M.C. 

B. 

Miseel- 
lane's. 

1753.. 

1,300,000 

1-22 

1-5 
8-17 

1846-^ 
1850-78 

1881,  May  15 

1882,  April  10 
1882,  Deo.  29 

23 

18-22 

1879 
1880 
1855 



6.7 

. « •  •• ■ 

The  third  card  catalogue  represents  a  general  account  of  aJl  trans* 
actions  of  exchanges  for  any  one  establishment.  For  the  sake  of  illus- 
tration we  will  again  select  the  card  for  the  British  Museum,  London^ 
England  (17o.  1819,  of  the  list  of  foreign  correspondents) : 


Enolakd. 


No.  1819. 


liONDOK.. 


Date. 


Sender. 


Sent. 


Acknowl- 
edged. 


1882. 
Jan.    28. 


March 


1  Engineer  (1209) 

3  New  York  Academy  of  Sciences 

1  Mnseo  Mexico 

1  Census  Office 

1  Buffalo  Society 

1  Wisconsin  Geology,  yoL  3  and  atlas 
Inclosores : 

A.  W.  E.  O'Shaagenessy 

A.  Bntler 

S.  Bird 


P'ck.  1410. 


May  18,  188^ 
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E^QLAIO). 


No.  1819. 


IiONDON. 


Date. 


1882. 
MatcIi. 


ICfty 
May 


1. 


Jnne  20. 

27. 
July  20. 
Anff.    22. 

23. 

Cot.       3. 

6. 

Sept.   30. 

Oct.     10. 

18. 


Sender. 


Inolosnres: 

H.  Woodward 

B.  Owen 

Smithsonian  Beport.  1880 

1  Boston  Athensnm  (140) 

1  Boston  Academy  (140) 

1  Naval  Observatory  (143) 

1  Mnseo  Mexico 

1  American  Philosophical  Society  (209)  ... 

1  Saint  Lonis  Academy  (205) 

1  Census ;  6  Congressional  Directory  (133) 

1  Agrioultnral  Department  (162) 

1  Prof.  N.  H.  WincheU  (271) 

1  Minnesota  Academv  (286) 

1  Boston  Society  (356) 

1  Engineer  Bureau  (365) 

1  Naval  Observatory  (3©5J 

1  New  York  Academy  (399) 

1  Boston  Academy  (403) 

1  Buffalo  Society  (395) 

1  Washburn  Observatory  (408) 

1  Dr.  John  Mason  (436)..... 


Sent. 


Mar.  14, 1882 
May  15, 1882 


May  24, 1882 


Nov.  15, 1882 


Acknowl- 
edged. 


June  23, 1883 


Sept.  14, 1882 


In  order  to  folly  anderstand  this  card,  it  must  be  mentioned  that  each 
lot  of  books  sent  to  the  Smithsonian  Institution  for  transmission  accord- 
ing to  directions  forms  one  single  entry  inthe  in  voice  book  of  incoming 
exchanges^  in  which  the  daily  receptions  are  entered  consecutively.  The 
number  of  this  entry  is  noted  on  the  list  of  addresses  (which  has  to 
accompany  each  sending,  specifying  the  nature  and  contents  of  the 
respective  parcels)  and  on  the  parcels  themselves.  This  numberwill  be 
found  on  the  above  card  catalogue,  appended  to  the  name  of  the  sender, 
thus  simplifying  inquiry  into  the  nature  of  the  sending,  should  it  become 
necessary. 

Rules  relative  to  sdentifio  a/nd  literary  exchanges. 

In  consequence  of  the  great  inconvenience  occasionally  experienced 
by  this  office  fh>m  indiscriminate  sendings  to  it,  for  foreign  transmis- 
sion, of  exchange  packages,  without  specification  of  contents  or  any  list 
of  addresses,  involving  an  increase  of  work  and  the  risk  of  misunder- 
standings, the  following  rules  regarding  the  scientific  and  literary  ex> 
change  have  been  adopted,  and  they  are  now  rigidly  adhered  to. 

1.  Transmissions  through  the  Smithsonian  Institution  to  be  confined 
exclusively  to  books,  pamphlets,  charts,  and  other  printed  matter  sent 
as  donations  or  exchanges^  and  not  to  include  those  procured  by  purchase. 
The  Institution  and  its  agents  will  not  receive,  for  any  address,  ap- 
paratus and  instruments,  philosophical,  medical,  &c.  (including  micro- 
scopes), whether  purchased  or  presented;  nor  specimens  of  natural 
history,  except  where  special  permission  firom  the  Institution  has  been 
obtained. 

S.  Mis.  26 6 
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2.  A  list  of  the  addresses  and  a  statement  of  contents  of  each  sending 
to  be  mailed  to  the  Smithsonian  Institution  at  or  before  the  time  of 
transmission. 

3.  Packages  to  be  legibly  addressed,  and  to  be  indorsed  with  the  name 
of  sender  and  the  contents. 

4.  Packages  to  be  enveloped  in  stoat  paper,  and  securely  pasted  or 
tied  with  strong  twine — ^never  sealed  with  wax. 

5.  Ko  package  to  a  single  address  to  exceed  one  half  of  one  cubic  foot 
in  bulk. 

6.  To  have  no  inclosures  of  letters. 

7.  To  be  delivered  to  the  Smithsonian  Institution  or  its  agent  free  of 
expense. 

8.  To  contain  a  blank  acknowledgment,  to  be  signed  and  returned 
by  the  party  addressed. 

9.  Should  returns  be  desired,  the  fact  is  to  be  explicitly  stated  on  or 
in  the  package. 

10.  Unless  these  conditions  are  complied  with,  the  parcels  cannot  be 
forwarded  by  the  Institution. 


BEOEIPTS. 


1.  For  foreign  traiMmUsUm. 


1882. 

188L 

Whence  received. 

1 

1 

1 
1 

Packages. 

1 

1 

1 

a.  From    Goyernment  Depart- 
meutaa 
A^jntant-General's  Office  . .. 
Agncaltnral  Department ... 
Bureau  of  Education.  Into- 

1 

389 

2 

2,061 

9 

1,005 

1,000 

24 

334 

2 

345 

1 
15 

122 

1 

783 

4 

1,682 

48 

14,356 

68 

2,095 

1,062 

76 

.  2,847 

102 

1,701 

3 

97 

30,600 
8 

2,528 

rior  Department. 

Bureau  of  Ethnology,  Inte- 
rior Department. 

Bureau  of  Statistics,  Treas- 
ury Department. 

Census  Office - 

Comptroller  of  Currency .... 

Distnct  Commissioners.  ^  - ,,  - t 

Engineer  Bureau,  War  De- 
partment. 

Geological  Surrey  of  the  Ter- 
ritories. 

Gfeoloffical  Surreys  west  of 
lOOtn  meridian. 

Hydrographic  Office,  Navy 
Department. 

Intenor  Department  (exclu- 
sive of  Bureaus). 

Library  of  Congress 

Light-House  Board,  Treas- 
ury Department. 

Naval  Observatory 
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1882. 

1881. 

Whence  leoeived. 

i 

1 
1 

1 

P^ 

1 
1 

t 

1 

Mm  From    GoYemment   Depurt- 
ments: 

Navy  Department  (exclnsive 
of  Bureaus). 

Signal  Office,  War  Depart- 
ment. 

Snrgeon-General's  Office 

Treasary  Depi^tment   (ex- 
clnaiye  of  BoreanB), 

United  States  Fish  Commia- 

1 

114 

4 
1 

213 

1 

10 

12 

5 

1,312 

40 
3 

730 

3 

604 

244 

sion. 
United  States  Marine  Hoa- 

pital  Service. 
United  States  National  Mn- 

aenm. 
War  Department  (exclndye 
of  Bureaus). 

6,470 
7,056 

60,118 
13.447 

4,326 
5,436 

22,903 
17,499 

h.  From  Smithsonian  Institution. 

7,066 

13.447 

0.  From  scientific  societies: 

Academy  of  Sciences,  Daven- 
port, Iowa. 

Academy  of  Sciences,  New 
York  City. 

Academy  of  Sciences,  Saint 
Louis,  Mo. 

Academy   of  Natural   Sci- 

175 
376 
261 
236 

52 
134 

18 
106 
211 

58 

35 
1,272 

23 
1 

25 

687 

5 
286 

196 
310 
378 
262 

36 
339 

41 
168 

72 

150 

291 

1,562 

40 
110 

50 
1,587 

25 

880 

ences,  Philadelphia,  Pa. 
Academy  of  Natural  Science^ 

Minnesota. 
American  Association  for  the 

• 

Advance  of  Science. 

American  Entomological  So- 
ciety. 

American  Geographical  So- 
ciety. 

AmAncATi  Jouniftl  of    Arts 

•*• • •■•" 

and  Sciences. 
American  Medical  Associa- 

tion. 

American  Philological  Asso- 
ciation. 

American  Philosophical  So- 
ciety.   . 

American  Statistical  Asso- 

dation. 
Angustana    College,  Rook 

Island,  111. 
Board  of  Public  Charities 

Philadelphia. 
Boston  Academy  of  Arts  and 

Sciences. 
Boston  Athennam 

Boston  Society  of  Natural 
History. 
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RECEIPTS— contmaed. 
1.  Forforrign  tranamisrian. 


1882. 

1AR1. 

Whence  received. 

;k 

1 

P4 

1 

P4 

1 
1 

OL  From  scientific  societies: 

BnfTalo  Society  of  Natural 
Sciences. 

Cincinnati  Observatory 

Essex  Institute,  Salem,  Mass. 

Geological  Snrvey,  Wisconsin 

Historical  Society,  Philadel- 
phia. 

Johns  Hopkins  University, 
Baltimore. 

Michigan  Horticnltaral  So- 
ciety. 

Mnsenm  of  Comp.  Zoology, 
Cambridge. 

Peabody  Mnsenm,  Cambridge 

Public  LlbrarVt  Boston 

S32 

83 

170 
264 

81 

5 

1 

47 

3 
1 

1 

1 

2 

264 

73 

54 
236 
360 

80 

69 

2 

146 

44 

17 

8 

67 

88 

360 

Secretary  of  State,  Illinois.. 
Secretary  of  State,  Michigan. 
Geoloncal  Survey,  Michigan. 
Washburn        Observatory, 
Wisconsin. 
d.  From  individuals: 

Barclav.  James 

5,119 

8,101 

3,631 

6,816 

51 

1 
1 
3 
1 
1 
6 
1 
1 
2 
1 
1 

97 
1 
1 
1 
3 
1 
1 
1 
1 
2 
2 
1 
1 
3 
1 
2 
3 
1 
2 

59 

21 
2 

7 
142 

7 

4 

9 

3 

38 

12 

7 

100 

40 

21 

2 

2 

14 

3 

4 

170 

100 

3 

3 

5 

4 

20 

3 

1 

6 

1 

17 

463 

1 

Bean.  iJr.  X •  H.  ••••••••.__«> 

Bernhardt,  Dr.  P.  W. ...•--• 

Bessels.  Emil 

Brown,  Martin  J -.•.. 

Collins.  Captain 

Collins,  F.  8 

Curlev.  James 

CnrtiflS.    A.H- -r..-r»rrr 

Dall.  C.  H 

Dement.  H.  D. .•..-. •••.•.. 

Do'w.  .7.  M ,,,,,- ^,*,. 

Earll.  R.  E 

T^fliton.  Dan.  C. ........•••.. 

Ferif nBon.  T.  B  ..•••••.••••• 

" 

Gill  Dr.  T.  N 

Goode.  O.  Brown  ....... .... 

Grav.  Prof.  Asa 

Haines.  Marv  P .». 

TTAAAfilnniAi^  A. --.-.. .-----. 

TTftrincr.  C.  J -.  .....«.-«•• 

Uewson.  A..... 

Holden.  E.  8 

H ftlo^Tl-    SATA^    nl.   tJ ...A  ..  --. 

Horn.  Geo.  H........ ....... 

Houflrh.  F.  B 

Houcrh.  R.  B 

Howard.  L.  A  .............. 

InireTBoll.  Ernest ...... ...... 

Knhlman.  Mr. ...... ........ 

Lesauerenx.  L.... .... ...... 

Mason.  Dr.  John 

Mills,  Henry 

1 
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1 

1882. 

1881. 

Whence  received. 

P4 

1 

1 

i 

i 

04 

t 

d.  From  indiyidoftlB: 

Mohr.Chas 

1 
1 
1 
1 

250 

24 

1 

1 

1 

60 

2 

1 

49 

5 

21 

4 

2 

180 

43 

1 

15 

2 

337 

35 

9 

165 

Nicholson.  W.  L 

Phillips,  Henry*  Jr.. ...... .. 

Pickman,  B ,. 

Poore.  B.  Perlev.... ........ 

Ban.  Prof.  Charles 

Ridfirway.  R 

Riley,  Prof.  C.  V 

Schott.  Chas.A 

Steyenson.  J.  J  ....... ...... 

Worthen,  A.  H 

Willey,  Henry 

WincholL  N.  H 

647 

"2,"  054' 

'"768" 

2,937 

Total 

19,292 

83,720 

14, 161 

50,155 

2.  For  domestic  transmission. 

The  receipt  of  exchanges  for  domestic  transmission  daring  the  year 
was  8,676  parcels,  of  which  1,471  were  contribnted  by  home  institutions 
and  7,205  by  establishments  abroad,  as  follows: 


1882. 

1881. 

Conntiy. 

No.  of 
boxes. 

No.  of 
parcels. 

Weight. 

No.  of 
boxes. 

No.  of 
parcels. 

Weight. 

From  Argentine  Confederation .. 
Froni  Anstralia .  ....••..••.•.... 

2 
2 

5 
2 

4 
1 

13 
•44 

59 
2 
3 
3 
7 
1 
2 
2 

211 

199 

495 

2 

65 

5 

584 

2,(98 

1,510 

111 

342 

315 

300 

47 

156 

165 

Povndi, 

1,112 

378 

1,480 

200 

385 

20 

2,833 

9,322 

12,746 

460 

1,344 

370 

1,770 

84 

950 

200 

Pounds. 

From  Belginm ....••....• 

From  Central  America 

From  Denmark 

From  East  Indies 

From  France 

From  Germany ....•.••..•• 

From  Great  Britain..... 

From  Holland 

From  Italy 

From  Mexico  .................... 

IVom  Norway 

From  RniHria 

j^rom Sweden  .•...• 

From  Switserland 

••••  •••• 

Total 

152 

7,205 

33,654 

HI 

7,890 

33.291 

*Tlils  nimiber  indndM  two  boxes  lost  st  sea,  the  first  acoident  known  to  ooonr  to  sny  oases  of 
SKBhangai  between  Oenoany  and  the  United  States. 
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3.  For  Oovernment  transmisHon. 


Wlienoe  reoeiyed. 


1882. 


No.  of 
boxes. 


From  Englandi  for  Library  of 
Congresa 

From  Qermtaiy,  for  Libraiy  of 
CongreflB *. 

From  Franoe,  for  Library  of  Con- 
greu «• — 

From  Public  Printer,  631  paroels 
of  official  docmnents,  each  con- 
taining  50  copies 


Total 


16 
1 
1 


18 


Pack- 
ages. 


16 
1 
1 

31,550 


31,668 


Weight 


2,420 
130 

800 

26,000 


28,750 


1881. 


No.  of 
boxes. 


Pack- 
ages. 


15,550 


15,550 


Weight. 


In  the  report  for  1881  special  attention  was  called  to  the  large  in- 
crease in  the  reception  of  exchange  parcels,  which  in  that  year  reached 
22,051,exclnBive  of  15,550  copies  of  Gtovemment  documents  for  distribu- 
tion by  the  Smithsonian  Institution  to  foreign  (Governments.  Tliis 
number,  although  very  large  in  comparison  with  previous  years,  has 
been  exceeded  during  the  present  year  (1882)  by  about  twenty  per  cent.; 
the  number  amounting  to  26,479,  exclusive  of  31,568  copies  of  Oovern- 
ment publications.    They  were  received  from  the  following  sources: 


i — 

1.  For  foreign  transmission : 

(a.)  from  Government  Departments 
(b,)  From  Smithsonian  Institntion  .. 

lo, )  From  scientific  societies 

(4.)  From  individuals 

Total 

2.  For  domestic  transmission 

Total 

3.  For  Government  exchanges 

Total 


Pack- 
ages. 


6,470 

7,056 

5,119 

647 

19,292 
7,187 


26,479 
31,568 


58,047 


Pounds. 


60,118 

13,447 

8,101 

2,054 


83,720 
30,904 


114,624 
28,750 


143,374 


TRANSMISSIONS. 

1.  Foreign  transmissians. 

The  year  1882  began  and  ended  without  any  accumulation  of  ex- 
changes in  this  office,  and  aU  the  transmissions  made  during  the  same 
represent  the  actual  receipts. 

The  total  number  of  boxes  sent  during  the  year  is  422,  which  is  an 
excess  of  15  boxes  over  the  year  1881,  and  is  the  highest  on  record.  Of 
these  422  boxes,  298  contain  bookSy  and  2  boxes  specimens  sent  by 
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the  National  Mtuieiim.    In  the  year  1881,  with  407  boxes,  only  264  con- 
tained books,  while  46  entire  boxes  of  specimens  were  sent  by  the 
National  Moseom  and  Fish  Oommission. 
The  transmissions  of  1882  compare  with  former  years  as  follows: 


1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

Boxes 

Bnik,  in  oabio 

foot 
Weight,  in  Ibe. 

208 
1,503 

45,350 

323 
2,261 

80,750 

397 
2,779 

99,250 

309 
2,160 

69,220 

311 
2,177 

69,975 

268 
1,976 

60,300 

407 
2,800 

100,750 

422 
2,950 

105,500 

In  all  cases  the  number  of  boxes  given  in  this  rei)ort  includes  the 
boxes  sent  under  the  system  of  Government  document  exchange  to  the 
various  Governments  specified  in  the  special  report  appended,  and  the 
transmissions  to  Canada,  which  will  be  found  specified  in  the  detailed 
report  on  domestic  exchanges. 

The  422  boxes  sent  during  the  year  1882  were  distributed  as  follows: 


Conntiy. 


Africa: 

Algeria 

Cape  Colonies 

Liberia 

Egypt 


Ameriga: 

Britiah  America 

Mexico 

CaUmi  America : 

Costa  Bica 

Gaatemala 

Nicaragua 

We9tlndie8: 

Barbadoes 

Cuba 

Guadeloupe , 

Hayti 

Jamaica.... 

Trinidad 

South  Ameriea: 

Argentine  Confederation . . . 

Bolivia 

BrazU 

ChiU 

Colombia,  United  States  of. 

Guiana 

Ecuador 

Peru 

Uruguay 

Teneacuela 


8. 


A 
2 


2 


S 
17 


2 


35 


s 

Is' 

B 

QQ 


1 

3 
1 
2 


2 
3 

2 
2 
1 

1 
1 
1 


1 
1 

2 
1 
2 
1 
1 
1 
1 
1 
1 
1 


27 


1 

3 
1 
2 


6 
5 

2 
2 
1 

1 
1 
1 
2 
1 
1 

6 
1 
4 
3 
18 
I 
1 
1 
1 
3 
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Conntiy. 


3 

o 


Asea: 
China. 
India. 
Japan 


Austhalasia: 

New  South  Wales. 

New  Zealand 

Queensland 

South  Australia.. c 

Tasmania 

Victoria , 


Eubopk: 

Austria-Hungary 

Belgium , 

Denmark 

France 

Germany 

Great  Britain 

Greece 

Iceland  (with  Denmark) , 

Italv 

Netherlands 

Norway 

Portugal 

Bussia 

Spain 

Sweden 

Switzerland 

Turkey 


Poltitesia: 

Sandwich  Islands. 


BBOAPrrULAIION. 


Africa.. 
America 


Australasia. 

Euroi>6.... 

Polynesia.. 


Total 


17 
2 


3 
3 
2 


19 


8 


2 
2 
2 
2 
2 
2 


2 
2 
1 
1 
1 
8 


12 


17 
2 
2 
3 

10 
2 
2 


2 
2 
2 
2 
2 
2 
2 
2 
2 


66 


35 
19 
12 
56 


122 


10 


9 
9 
3 

43 

68 

57 

3 


14 
5 
3 
4 
6 
5 
6 
9 
3 


247 


7 

27 

8 

10 

247 

1 


300 


3 

20 

4 


27 


4 
4 

3 
3 
3 
5 


22 


26 

11 

5 

46 

78 

59 

5 


16 
7 
5 
6 
8 
7 
6 

11 
5 


303 


7 

62 

27 

22 

303 

1 


422 


Transportation  companies. 

The  agents  of  a  Dumber  of  transportation  companies  have  oontinaed 
to  grant  free  freight  on  the  boxes  and  packages  bearing  the  Smithsonian 
stamp.    These  companies  are: 
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Anchor  Steamship  Company  (Henderson  &  Bro.,  agents)^  ISew  York. 

Atlas  Steamship  Company  (Pim,  Norwood  &  Co.,  agents),  New  York. 

Blandy  Thomas,  ]^ew  York. 

Cameron,  B.  W.,  &  Co.,  New  York. 

Oompagnie  G6n6rale  Transatlantiqae  (L.  de  B6bian,  agent),  New 
York. 

Ounard  Boyal  Mail  Steamship  Line  (Vernon  Brown  &  Co.,  agents), 
New  York. 

Dallett,  Bonlton  &  Co.,  New  York. 

Dennison,  Thomas,  New  York. 

Hamborg-American  Packet  Company  (Kunhardt  &  Co.,  agents),  New 
York. 

Inman  Steamship  Company. 

Merchants'  Line  of  Steamers,  New  York. 

Netherland- American  Steam  Navigation  Company  (F.  Oazeanx,  agent), 
New  York. 

New  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexico  Steamship  Company,  New  York. 

North  German  Lloyd  Steamship  Company  (Oelrichs  &  Co.,  New 
York,  and  Schumacher  &  Co.,  Baltimore). 

Pacific  Mail  Steamship  Company,  New  York. 

Pacific  Steam  Navigation  Company,  New  York. 

Panama  Bailroad  Company,  New  York. 

Bed  Star  Line  (Peter  Wright  &  Sons,  agents),  New  York. 

White  Cross  Line  (Fanch  Edye  and  Co.)i  New  York. 

In  addition  to  the  above  transportation  companies,  a  number  of  for- 
eign consuls  have  consented  to  receive  and  transmit  Smithsonian  ex- 
changes for  their  respective  countries  as  follows : 

Carlos  Carranza,  New  York,  to  Argentine  Bepublio. 

Charles  Mackall,  Baltimore,  to  Brazil. 

C.  de  Castro,  New  York,  to  Chili. 

Hypolito  de  TJriarte^  New  York,  to  Spain  and  Cuba. 
Francis  Spies,  New  York,  to  Ecuador. 

D.  W.  Botassi,  New  York,  to  Greece. 
Jacob  Baez,  New  York,  to  Guatemala. 
M.  Bappo,  New  York,  to  Italy. 
Samro  Takaki,  New  York,  to  Japan. 
Juan  N.  Navarro,  New  York,  to  Mexico. 
Christian  Bors,  New  York,  to  Norway  and  Sweden. 
Henrick  Braem,  New  York,  to  Denmark. 
Gustav  Amsink,  New  York,  to  PortugaL 
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The  following  is  the  shipping  list  at  present  nsed  in  the  transmissioii 
of  the  Smithsonian  exchanges: 


Conntay. 


Algeria. 


Argentme  Confederation 

Antigua 

Anatria-Hnngary 

Belgiam 


Brazil 

Britidi  Amerioa 
British  Gaiana.. 
Gape  Colonies  -. 


ChUi 

China 

Colombia,  United  States  of. 

Costa  Bioa 

Cuba 

Denmark 

Dutch  Guiana 

East  India 


Ecuador. 
Egypt... 
Finland . 


France 

Germany 

Great  Britain. 

Greece 

Guatemala  ... 

Hayti 

Iceland 


Italy 

Japan 

Liberia 

Madeira 

Malta 

Mauritius  ... 
Mozambique. 

Mexico 


Netherlands 

Netherland  Indies 
New  Caledonia  . . . 


New  South  Wales. 

New  Zealand 

Peru 

Philippine  Islands 

Polynesia 

Portual 

QueensLaud 


Bussia. 


St.  Helena. 


Shipping  agent. 


! 


CompagnieG^n^raleTransatlantique,  New  York*  Trans- 
fer made  by  the  French  Commission  of  Exchanges  in 
Paris,  France. 

Consul  Carlos  Carranza,  New  York. 

Thomas  Dennison,  New  York. 

North  German  Lloyd,  Baltimore. 

Bed  Star  Line,  New  York:  White  Cross  Line,  New 
York. 

Consul  Charles  MaokaU,  Baltimore. 

Baltimore  and  Ohio  Express  Company. 

Transfer  made  in  London  by  Smithsonian  agent. 

North  German  Uoydto  Smithsonian  agent,  London, 
England. 

Consul  C.  de  Castro,  New  York. 

Salter  &.  Livermore,  New  York. 

Consul-General  Lino  de  Pombo,  New  York. 

Pacific  Mail  Steamship  Company,  New  York. 

Consul-General  Hipolito  de  Uriarte,  New  York. 

Consul  Henriok  Bra^m,  New  York. 

Thomas  Bixby  &  Co.,  Boston,  Mass. 

North  German  Lloyd  to  Smithsonian  agent,  London, 
England. 

Consul  Francis  Spies,  New  York. 

S.  L.  Merchant  &  Co.  New  York. 

North  German  Lloyd,  Baltimore,  to  F.  A.  Brockhans, 

•  Leipzig,  Germany. 

Compaflpie  G6n^rale  Transatlantique,  New  York. 

North  German  Lloyd,  New  York  or  Baltimore. 

Hamburg- American  Packet  Company,  New  York. 

North  German  Llovd,  Baltimore  or  New  York. 

Cnnard  Boyal  Mail  Steamship  Line,  New  York. 

D.  W.  Botassi,  consul  New  York. 

Consul  Jacob  Baez,  New  York. 

Atlas  Steamship  Company,  New  York. 

Consul  Henrick  Braem,  New  York.  Transfer  made  by 
Smithsonian  agent  in  Copenhagen,  Denmark. 

Consul-General  M.  Raffo,  New  York. 

Consul  Samro  Takaki,  New  York. 

America  Colonization  Association,  Washington,  D.  C. 

North  German  Lloyd  to  Smithsonian  agent  in  London, 
England. 

Consul  Juan  N.  Navarro,  New  York. 

Consul  B.  C.  Burlage,  New  York. 

North  German  Lloyd  to  Gordon  A  Gotch,  London,  En^ 

land. 
R.  W.  Cameron  &  Co.,  New  York. 
R.  W.  Cameron  &  Co.,  New  York. 
Joseph  S.  Spinney,  New  York. 
Spanish  consul,  San  Francisco,  Cal. 
Consul  Severance,  San  Francisco.  Cal. 
Consul  Gustftv  Amsink,  New  York. 
Nortii  German  Llovd,  Baltimore  to  Queensland  Depari- 

ment)  London,  Englaud. 
Hamburg-American     Packet    Company,    New    York» 

Trans&r  made  by  Russian  consul-general,Hambnrg. 
North  German  Lloyd  to  Smithsonian  agent,  London^ 

England. 
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Country. 


Bouth  AiutraliA 

Spain 

Strait  SettlementB 

Sweden  and  Norway 

Switzerland 

gfTia 

Tasmania 

Turkey 

Tark'elaland 

Uruguay 

Venezuela 

Victoria 

OEXTBB8  OF  DISTRIBUTION. 

Algeria 

Argentine  Republic 

Austria-Hungary 

Belgium 

Brasa 

Britiah  America 

BritlBh  Quiana 

Cape  Colonies 

ChiU 

China  ---- 

Colombia,  United  States  of. . 

Costa  Sica 

Caba 

Denmark 

DatcbGniana 

East  India. 

Ecuador 

Egypt 

Finland 

France 

Germany 

Great  Britain 

Greece 

Guatemala 

Hayti 

loeland 

Italy 

Japan 

Liberia 

Madeira  

MalU 

Mauritius 

Mozambique 

Mexico 

Ketberlands 

Metberland  Indies 

Kew  Caledonia 

New  South  Wales 

Kew  Zealand 

Norway 


Sbipping  agent. 


B.  W.  Cameron  A  Co.j  New  Tork. 

Consul  Hipolito  de  Unarte,  New  York. 

North  Qerman  Uoyd  to  Smithsonian  agent,  London, 

England. 
Consul  Christian  Bors,  New  Tork. 
North  Qerman  Lloyd  to  Consul  yon  Heymann,  Bremen, 

Germany. 
Presbyterian  Booms.  New  Tork. 
North  German  Lloyd  to  Crown  Agents  for  the  colonies. 

London,  England;  or  G.  W.  Wheatley  d&Co.,  156 

Leadenhall street^Londou,  En^and. 
Ottoman  Legation,  Washington,  I).  C. 
Wilson  &  Asmus,  New  York. 
Consul  W.  H.  T.  Hughes,  New  Tork. 
Dallett,  Boulton  &.  Co.,  New  Tork. 
B.  W.  Cameron  &>  Co.,  New  Tork. 


Commission  Fran9aise  des  £changes  Intemationaux, 
Paris,  France. 

Museo  Publico,  Buenos  Ayres. 

Dr.  Felix  Flttgel,  Leipzig. 

Commission  Beige  des  ^changes  Intemationaux,  Brus- 
sels. 

Brazilian  CommisBion  of  International  Exchanges,  Bio 
Janeiro. 

McGill  College,  Montreal ;  Geological  Survey,  Ottawa. 

Observatory,  Georgetown. 

William  Wesley,  London,  England. 

Universidad,  Santiago. 

United  States  consul-general,  Shanghai. 

National  Library  (Commission  of  ^changes),  Bogota. 

Universidad,  San  Jos6. 

B.  Universidad,  Habana. 

K.  D.  Videnskabemes  Selskab,  Copenhagen. 

Koloniaale  Bibliotheek,  Surinam. 

William  Wesley,  London,  England. 

Observatorio,  Quito. 

Institut  Egyptien,  Cairo. 

F.  A.  Brockhaus,  Leipzig,  Germany. 

Commission  Fran^aise  des  £ohanges  Intemationaux, 

Pftrifi 

Dr.  Felix  Flflgel,  Leipzig. 

William  Wesley,  London. 

Biblioth^qne  Nationale,  Athens. 

Sociedad  Economica  de  Aminos  del  Pais,  Guatemala. 

Secretaire  d'£tat  des  B^lations  Ext<$rieures,  Port-au- 
Prince. 

Islands  Stiptisbokasafn,  Beyldavik. 

BibliotecaNazionale  Vittono  ESmanuele,  Bome. 

Minister  of  Foreign  Affairs,  Tokio. 

Liberia  College,  Monrovia. 

William  Wesley,  London,  England. 

William  Wesley,  London,  England. 

William  Wesley,  London,  England. 

William  Wesley,  London,  England. 

El  Museo  Naoional,  Mexico. 

Bureau  Scieutifiqoe  Central  N^rlandais,  Harlem. 

Batavia^'sche  Genootschap  van  Kunsten  en  Weten« 
schappen,  Batavia. 

Gordon  &  Gotch  London,  England. 

Boyal  Society  of  New  South  Wales,  Sydney. 

Colonial  Museum,  Wellington. 

K.  N.  Fredericks  Universitetet,  Christiania. 
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Coantry. 

Shipping  agent. 

Philippine  IslftTid 

Royal  Economical  Society,  Manila. 
Royal  Hawaiian  Agrionltnral  Society,  Honolulu. 
Escola  Polytecnica,  Lisbon. 

(Government  Meteorological  Observatory,  Brisbane. 
Commission  Rasse  des  ^changes  Internationaax  (Im- 
perial Pablic  Library),  St.  Petersburg. 
William  Wesley,  London,  England. 
Astronomical  Observatory,  Adelaide. 
Real  Academia  de  Cienclas.  Madrid. 

Polyneflia 

Poitasal 

BoBfiia 

Stt  Helena 

Soath  Aofltxalia 

Spain 

Strait  Settlements .• 

William. Wesley,  London,  England. 

K.  S.  Yetenskaps  Akademien,  Stockholm. 

Eidgen.  Bnndes  Cauzlei,  Bern. 

Royal  Society  of  Tasmania,  Hobartton. 

Scientific  Association,  Port  of  Spain. 

Pablic  Library,  Grand  Turk. 

University,  Caracas. 

Public  Library,  Melbourne. 

Sweden 

Switzerland 

Tasmania 

Trinidad 

TnrkV  Tftland r 

Venezuela  ..••.. • 

Yiotoiia 

2.  Domestic  trammissiona. 

LM  of  packagei  reedved  by  the  Smithsonian  Instttuiion  from  Europe  and  dieiributed  to  the 
following  named  insiitutiona  and  individuaU  in  the  United  States  and  BrUieh  America, 


ALABAMA. 

Tuscaloosa: 
Oeologioal  Survey  of  Alabama. 

Montgomery : 
State  Libraiy 

ARKANSAS. 

Little  Rock : 
State  Library 


OAUFOBNIA. 

Mount  Hamilton  : 
Lick  Observatory 

Berkeley: 
University  of  California 

Sacramento: 

Agaasiz  Institute 

Agricultural  and  Horticultural  So- 
ciety   

Irrigation  Survey 

Medical  Society  

State  Agricultural  Society 

State  Li  brary 

San  Francisco : 

Alta  California 

Bancroft  Pacific  Library 

Oalifoniia  Academy  of  Sciences .... 

California  Historical  Society 

Corporation  of  the  city  of  San  Fran- 
cisco   

Geographical  Society  of  the  Pacifio 
Geographical  Survey  of  Califomia. 


1 
1 


3 
1 

1 
1 
5 

1 

1 

112 

3 

2 
2 
2 


(Governor  of  the  State 

Health  Department. 

Lick  Astronomical  Department  Uni< 

versity  of  Califomia. 

Mercantile  Library  Association .... 

Microscopical  Society 

Office  of  the  Lick  Trust 

COLORADO. 


Denver: 
Governor  of  the  State. 
Territorial  Library.  .. 


comnEcncuT. 

Hartford : 

American  Philological  Association. 

Connecticut  Society  of  Natural 
History 

Hartford  Medical  Library 

Historical  Society  of  Connecticut. . 

Library  Young  Men's  Institute 

Middletown : 

Wesleyan  University 

New  Haven : 

American  Journal  of  Arts  and 
Sciences 

American  Oriental  Society 

Connecticut  Academy  of  Arts  and 
Sciences 

New  Haven  Colony  Historical  Soci- 
ety  


2 
3 

3 

4 
1 
1 


1 
9 


t 
1 
1 
1 


57 


136 
1 
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Obaeryatory  of  Yale  College 
Sheffield  Scientific  School.. . 
State  Board  of  Agiicultaie.. 
Wincheeter  Observatory . . . . 

Yale  College 

Newington: 
Private  Observatory 


5 
5 
1 
1 
32 


DELAWABB. 


Wilniingtoa : 
Delaware  Historical  Society 


DISTRICT  OF  COLUMBIA. 

Oeorgetown : 

Georgetown  College 

Observatory  of  Oeorgetown  College. 
Washington : 

Agrionltnral  Department ;. . .  • 

Anthropological  Society 

Army  Medical  Mnsenm.  A 

Belgian  Legation 

Board  of  Health 

Botanic  Oarden 

CensasBarean 

Chinese  Licgation 

Chief  Signal  Office,  U.  S.  Army.... 

Coast  and  Geodetic  Survey 

Columbian  University 

Cosmos  Club 

Education,  Bureau  of 

Engineer  Bureau,  U.  S.  Army 

Entomological  Commission 

Fish  Commission , 

French  Legation 

Geological  Survey  of  the  Territo- 
ries   

Geographical  Surveys  West  of  the 
100th  Meridian 

Hydrographic  Office 

Index  Medious 

Indian  Commissioners 

Interior  Department  (exolusive  of 
bureaus) 

L»and  Office 

Library  of  Congress 

Light-House  Board 

Marine  Hospital  Service 

Medical  Association  (American). . . 

Medicine  and  Surgery,  Bureau  of. . 

Mint  Bureau 

National  Academy  of  Sciences 

National  Museum 

Nantical  Almanac  office 

Naval  Observatory 

Navigation,  Bureau  of 


5 
2 

124 
6 

4 

3 

15 

1 

49 

20 

67 

74 

2 

1 

57 

38 

16 

15 

1 

261 

39 

12 

4 

1 

17 

34 

216 

4 

5 

55 

1 

1 

152 

82 

14 

99 


Navy  Department  (exclusive  of  bu- 
reaus)        i 

Ordnance  Bureau,  U.  S.  Army 3 

PateiitOffice 68 

Smithsonian  Institution 1091 

State  Department    20 

Statistical  Bureau  of  Treasury  De- 
partment   51 

Surgeon-Qeneral,  U.  S.  Army 127 

Treasury  Department  (exclusive  of 

bureaus) 11 

War  Depsrtment  (exclusive  of  bu- 
reaus)   11 

Washington  Philosophical  Society.  20 

FLORIDA. 

Saint  Augustine: 
Historical  Society  of  Florida 1 


GSOBOIA« 

Savannah : 
Historical  Society  of  Georgia. 
State  Library 


ILLINOIS. 

Aledo : 
Mercer  County  Scientific  Associa- 
tion  

Carbondale: 
Southern  Illinois  Normal  Univer- 
sity  

Chicago : 

Academy  of  Sciences. 

American  Antiquarian 

Astronomical  Society 

Board  of  Trade 

Chicago  Times 

Corporation  of  tbe  city  of  Chicago. 

Dearborn  Observatory 

Historical  Society 

Museum  of  Natural  History 

Natural  History  Society  . . .- 

Public  Library 

University  of  Chicago 

Galesburg : 
Lombard  University 

Madison : 
American  Pomological  Society  .... 

Normal: 
State  Laboratory  of  Natural  His- 
tory  

Rockford: 
Bockford  Scientific  Society 

Rock  Island: 


3 
1 


1  I  Augustana  College 


76 
2 
1 
1 
1 
2 

10 
2 
2 
1 
8 
1 

1 

6 

6 
1 
1 
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Springfield : 
Geological  Survey  of  Illinois. 
State  Library 


1 
2 


nn>iAKA. 

Evanaton : 
Northwestern  (JniverBity 

Indianapolis: 
Bnrean  of  Statistics  and  (Geology 

Geological  Survey  of  InfUana 

State  Board  of  Agriculture 

Bichmond : 
Scientific  Association , 

Greencastle : 
Indiana  Asbury  University 

Bloomington : 
Indiana  University 


5 

12 

1 


IOWA. 

Ames: 
State  Agricultural  College 

Davenport: 
Academy  of  Natural  Sciences 

Decorah: 
Norwegian  Lutheran  College 

Dee  Moines: 

Geological  Survey  of  Iowa 

Governor  of  the  State 

Historical  Society 

State  Library 

Dubuque: 

Dubuque  Observatory 

Iowa  Institute  of  Science  and  Arts. 

Fort  Dodge: 
Private  Observatory 

Iowa  City: 

Iowa  Weather  Service 

Private  Observatory 

University  of  Iowa , 

State  Historical  Society  of  Iowa  .. 

KAITOAS. 

Baldwin  City : 
Baker  University 

Lawrence: 

Kansas  Historical  Society 

State  University 

Topeka : 

Kansas  Academy  of  Sciences 

Kansas  Historical  Society 


65 

2 

3 
6 
2 

1 

1 
1 


27 
1 

16 
1 


1 
1 

7 

4 


KENTUCKY. 


Frankfort: 
Geological  Survey  of  Kentucky. 

Lexington : 
Kentucky  University 


Louisville : 

Corporation  of  the  city 

Historical  Society  of  Kentucky, 

LOUISIANA. 

Baton  Rouge : 
State  University 

New  Orleans: 

Academy  of  Sciences 

Corporation  of  the  city 

Fiske  Free  Library 

State  Library .., . 

State  University 


Brunswick : 

Bowdoin  College 

Historical  Society  of  Maine 

Norway : 
High  School  and  Academy 

Portland : 
Portland  Society  of  Natural  His- 
tory  

Saco: 
York  Institute 

WaterviUe : 
Colby  University 

HA3YLAND, 

Annapolis: 

Saint  John's  College 

United  States  Naval  Academy  .... 
United  States  Naval  Academy  Ob- 
servatory   

Baltimore : 
American  Journal  of  Chemistry. .. 
American  Journal  of  Mathematics . 

City  Library 

Corporation  of  the  City 

Johns  Hopkins  University 

Maryland  Academy  of  Sciences .... 

Maryland  Historical  Society 

Peabody  Institute 

Philological  Association  of  Johns 
Hopkins  University 

MA88ACHUSSTT8. 

Amherst: 

Amherst  College ^ 

Observatory  of  Amherst  College. .. 

Boston : 
American  Academy  of  Arts  and  Sci- 
ences  

American  Gynecological  Society... 

American  Oriental  Academy 

American  Social  Science  Associa- 
tion  


2 
2 


39 
2 
1 
1 
1 


3 
14 


13 
1 
1 


1 
3 


3 
7 
1 
2 

26 
3 
9 

20 


4 
1 


165 

4 
2 
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American  Statistical  Asaociation  ..  14 

American  Unitarian  Association ...  1 

Appalachian  Mountain  Club ,1 

ArchiBological  Institnte  of  America .  1 

Athemeom 3 

Boston  Hospital 1 

Boston  Post 2 

Boston  Pablio  Library 26 

Boston  Scientific  Society 2 

Boston  Society  of  Natnral  History.  226 

Bowditch  Institution 1 

Bowditch  Library 3 

City  Library 1 

Ccnnmon  wealth  of  Massachusetts . .  1 

Corporation  of  the  city 2 

Handel  and  Hayden  Society 1 

Liegialature  of  Massachusetts 1 

Massachusetts  Agricultural  College  1 
Kassachusetts  Historical  and  Gene- 
alogical Society 11 

Kassachnsetts  Horticultural  Soci- 
ety   1 

Massachusetts  Institute  of  Tech- 
nology   6 

Medical  and  SurgioalJoumal 18 

Neir£ngland  Historical  and  Gen- 
ealogical Society 2 

Pablio  Free  Library 3 

Science  Observer 3 

State  Board  of  Agriculture 1 

State  Board  of  Health 7 

State  Library 16 

Cambridge : 

American  Philological  Association.  1 

Atlantic  Monthly 1 

Etymological  Club  "  Psyche  " 4 

Geological  Survey  of  Massachusetts  1 

Harvard  College 48 

Harvard  College  Observatory 19 

Moaeum  of  Comparative  Zoology . .  93 

Peabody  Museum 8 

Cambridgeport : 

PriTate  Observatory 1 

Jamaica  Plain: 

Bossey  Institution 13 

Salem: 
American  Association  for  the  Ad- 
vancement of  Science 50 

Easex  Institute 85 

Peabody  Academy 'T 81 

South  Hadley: 
Moont  Holyoke  Seminary  Observa- 
tory   1 

Williamstown : 

AstroBomieal  Observatory 1 


Worcester: 
American  Antiquarian  Society .., 

MICHIGAN. 

Ann  Arbor: 
Geological  Survey  of  Michigan.., 

Observatory 

Society  of  Agriculture 

University  of  Michigan , 

Battle  Creek: 
High  School  Observatory , 

Cold  water: 
Michigan  Library  Association. ... 

Detroit: 
Historical  Society  of  Michigan... 

Detroit  Observatory 

Public  Library ^... 

State  Agricultural  Society 

Grand  Bapids: 
State  Agricultural  Society ...:... 

Lansing: 

Lansing  Scientific  Society 

State  Agricultural  College 

State  Board  of  Agriculture 

State  Board  of  Health 

State  Library 

State  Medical  Society 

Ypsilanti : 
State  Normal  School  Observatory. 

MIirHBSOTA. 

Duluth : 
Scandinavian  City  Library 

Minneapolis: 
Geological  Survey  of  Minnesota.. 
Minnesota  Academy  of  Sciences. . 
University  of  Minnesota 

Northfleld: 
Carleton  College  Observatory .... 

Saint  Paul: 

Academy  of  Natural  Sciences 

Chamber  of  Commerce 

Historical  Society  of  Minnesota  .. 
Minnesota  State  Library 


11 


MISSISSIPPI. 

Oxford: 
Observatory  of  the  University  of 

Mississippi 

Jackson: 
Mississippi  State  Library 


MIflSOUBI. 


10 
9 
2 

4 

1 

2 

1 
I 
1 
3 


4 
1 
8 
22 
2 
5 


1 

7 
4 


1 
1 
8 
1 


1 
1 


Columbia: 
Laws  Observatory. 
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Glasgow: 
Morriaon  Observatory 

Jefferson: 
Missouri  Historical  and  Fhilosphi- 

cal8ociety 

State  Board  of  Agricoltore.. 

State  Library 

Kansas  City: 
Kansas  Review 

Rolla: 

Geological  Survey  of  Missouri 

School  of  Mines 

Saint  Louis : 

Academy  of  Scienoes 

Corporation  of  the  city 

Emigration  Society 

Mercantile  Library 

Missouri  H^toricid  Society 

Peabody  Academy 

Public  Library 

Public  School  Library 

Republican 

Washington  University 

Washington   University   Observa- 
tory  

MOITTANA. 

Lincoln: 
Nebraska  State  Library 


NEBRASKA. 

Omaha: 
Nebraska  Historical  Society. 


NEW  HAMPSHHEB. 

Concord: 
New  Hampshire  Historical  Socie^. 

Hanover : 

Dartmouth  College 

Shattuck  Observatory 

KEW  JBB8BT. 

Elizabeth: 
Eliasabeth  Observatory 

Hoboken : 
Stevens  Institute  of  Technology . . 

Mount  Holly : 
Burlington  County  Lyceum  of  His- 
tory and  Natural  Sciences 

Newark : 

New  Jersey  Historical  Society 

New  Brunswick : 
Geological  Survey  of  New  Jersey. . 
New   Jersey  Natural  History  So- 
ciety  


1 
1 
1 


10 
7 

16 

• 
1 

10 

7 

5 

4 

6 

1 

5 


6 
3 


1 
9 

1 

2 

12 

1 


Princeton : 
Museum  of  Geology  and  Aroh»ol- 

ogy 1 

College  of  New  Jersey 17 

Halsted  Observatory S 

John  C.  Green  School  of  Science 

Observatory 1 

Observatory  of  Princeton  College .  S 
Trenton : 

State  Board  of  A^culture 1 

State  Library 1 

NEW  MEXICO. 

Santa  F6: 
Historical  Society  of  New  Mezioo .         1 

mfiW  TOBK* 

Albany: 

Albany  Institute 18 

Adirondack  Survey 5 

Dudley  Observatory 23 

Mercantile  Library 1 

New  York  Medical  Society 6 

State  Agricultural  Society 10 

State  Commissioners 1 

StateLibrary 53 

State  Museum 8 

State  University 6 

Alfred  Centre : 
Alfred  Observatory 1 

Brooklyn : 

Brooklyn  Library 1 

Corporation  of  the  city 1 

Private  Observatory 2 

Long  Island  Historical  Society ....         2 

Buffalo: 

Buffalo  Historical  Society 2 

Buffalo  Practical  School 1 

Buffalo    Society  of    Natural   Sci- 
ences         75 

Private  Observatory  of  Henry  Mills.         1 
Private  Observatory  of  James  W. 
Ward 1 

Clinton: 
Litchfield  Observatory  of  Hamilton 
College 7 

Cornwall: 
The  Cornwall  Library 1 

Fordham : 
Private  Observatory  of  W.  Meikle- 
bam 1 

Hastings : 
Private  Observatory 1 

Ithaca: 
Cornell  University 18 
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New  Tork : 

Academy  of  Medicine.... 2 

American  Cbem ical  Society 10 

American  Ethnograpliieal  Society.  2 

American  Ethnological  Society ....  6 

American  Geograpliical  Society ....  104 

American  Inslitnte 5 

American  Institute  of  Architects. ..  2 
American    Institate  of    Christian 

Philooophy 2 

American  Met rological  Society....  6 
American  Philological  Association.  2 
Auierican  Society  of   Civil  Engi- 
neers   2 

Anthropological  Institute 1 

Atftor  Library 42 

Columbia  College 7 

Colnmbia  College  Observatory....  2 

Commissioners  of  Emigration 2 

Corporation  of  the  City 2 

Cooper  Institate 1 

Engineering  ami  Mining  Journal..  8 

Halls,  Journal  of  Health 1 

Health  Department 2 

HiKtorical  Society  of  New  York ....  1 

LoDox  Library 2 

Mayor  of  the  city 3 

Mcdiciil  Journal  and  Library 2 

Meilioil  Reconler 3 

Mercantile  Library  Associlition....  2 

Metrn]H>litan  Museum  of  Arts 1 

M iiseiini  of  Natural  Hintory 25 

New  York  Academy  of  Sciences ....  132 

New  York  HandeU  Zeitung 2 

Kcw  York  Herald 5 

New  York  Historical  Society 8 

Now  York  Literary  and  Philosoph- 
ical Society 2 

New  York  Medical  Journal 9 

New  York  Medical  Record 4 

New  York  Times 12 

Now  York  Tribune 3 

Ol)«er\-atory,  Central  Park 10 

Popular  Science  Monthly 1 

Presbyterian  Review  ....C 2 

Private  Observatory  of  L.  M.Ruth- 
erford   2 

Public  Health  Association 4 

School  of  Mines 8 

8cieutifio  American 2 

Un i ted  States  Sanitary-Comnussion.  9 

Uoi  versi  ty  of  New  York 8 

Phelps: 

Red  House  Observatory 1 

Poughkeepsie : 

Soeiety  of  Natural  Sciences 1 

H.  Mis.  26 1 


Vassar  College 3 

Vaasar  College  Observatory X 

Ri  verdale : 
Private  Observatory  of  W.  Meikle- 

ham 1 

Rochester: 

Warner  Observatory 1 

Schenectady: 

Union  College 6 

Tarrytown: 
Private  Observatory  of  Chas  H. 

Rockwell.....' 1 

Troy: 

Rensselaer  Polytechnic  Institute ..  3 

Scientific  Society 2 

WilUam  Proudfit  Observatory 1 

Utica: 

State  Lunatic  Asylum 1 

West  Point: 

United  States  Military  Academy  .  11 

West  Point  Observatory 1 

Willeto  Point: 

Field  Observatory 1 

omo. 

Ashtabula : 

Anthropological  Society 8 

Qincinnati : 

Academy  of  Fine  Arts 1 

Astronomical  Society 1 

Cincinnati  Enquirer 1 

Cincinnati  University 3 

Corporation  of  the  city 1 

Historical  and  Philosoph'l  Society.  2 

Mechanics'  Institute 2 

Mercantile  Library 1 

Observatory 24 

Public  Library 9 

Society  of  Natural  History 22 

Cleveland : 

Academy  of  Natural  Sciences 2 

Board  of  Health 2 

Kirtland  Society 1 

Columbus: 

Geological  Survey  of  Ohio 2 

Horticultural  Society 10 

Private  Observatory 1 

State  Board  of  Agriculture 38 

StateLibrary 2 

Gambler : 

Kenyon  College 1 

Hudson : 

Hudson  Observatory 1 

Linwood : 

Private  Observatory 1 
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Oberlin : 

Oberlin  College 1 

Urbaua : 

Cen  tral  Ohio  Scientific  AssociatioD .  1 

Yellow  Springs : 

Antiocli  College 1 

PENNSYLVANIA. 

Allegheny : 

Allegheny  Observatory 10 

Bethlehem : 

Lehigh  University .^ 4 

Carlisle: 

Carlisle  Society  of  Literature 1 

Easton : 

Institute  of  Mining  Engineers 11 

Lafayette  College 3 

Pardee  Science  School 1 

Germantown : 
Friends  Free  Library  and  Reading 

Room 1 

Harrisburg : 
Medical  Society  of  Pennsylvania. .  -  1 
Second  Geological  Survey  of  Penn- 
sylvania   9 

State  Agricultural  Society 1 

State  Library 2 

Haverford : 

Haverford  College  Observatory ....  3 

Media : 
Delaware  County  Institute  of  Sci- 
ence   1 

Philadelphia : 

Academy  of  Fine  Arts 3 

Academy  of  Natural  Sciences 199 

American  Entomological  Society..  31 

American  Naturalist 6 

American  Pharmaceutical  Associa- 
tion    11 

American  Philosophical  Society  . . .  154 

Board  of  Health 1 

Board  of  Public  Education 3 

Board  of  State  Charities 3 

Board  of  Trade 4 

Central  High  School 2 

Central  High  School  Observatory . .  2 

Corporation  of  the  city 2 

Franklin  Institute 58 

Geological  Survey  of  Pennsylvania.  3 

Girard  College 1 

Historical  Society  of  Pennsylvania.  14 

Library  Company 5 

Library  of  Pennsylvania  Hospital.  3 

Medical  Times 14 

Mercantile  Library 3 

Museam 1 


Nnmismatio  and  Antiquarian  So- 
ciety    3 

Observatory 1 

Observatory  of  G irard  College 4 

Penn  Monthly 2 

Philadelphia  House  of  Refuge 2 

Philadelphia  Press 1 

Philomatbean  Society 1 

Polytechnic  Bulletin 1 

State  Medical  Society 1 

University  of  Pennsylvania 5 

Wagner  Free  Institu  te 13 

Zoological  Society 19 

Pittsburgh : 

Mercantile  Library 2 

Wilkes  Barre : 
Wyoming  Historical  and    Geolog- 
ical Society 1 

RHODE  ISLAND. 

Providence : 

American  Naturalist 13 

Athensenm 2 

Brown  University 4 

City  Registrar's  OflSce 1 

Rhode  Island  Historical  Society...  5 

Seagrave  Observatory 1 

State  Registrar  of  Births,  Marriages, 

and  Deaths 1 

SOUTH  CAROLINA. 

Charleston : 
Literary  and  Philosophical  Society 

of  S<»uth  Carolina 1 

South  Carolina  Historical  Society  .  1 

TENNESSEE. 

Knoxville : 
Philomathesian  Society 1 

Lebanon : 
Cumberland  University 1 

Nashville: 

Private  observatory 1 

Tennessee  Historical  Society 1 

TEXAS. 

Chapel  Hill : 
Soul^  University 1 

VERMONT. 

Barnet : 
Vermont  Historical  and  Antiqua- 
rian Society 1 

Burlington : 

Fletcher  Free  Library 1 

University 1 

Castlcton : 
Orleans  County  Society  of  Natural 
Sciences 40 
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MontpelieT: 
State  Library 2 

VIRGINIA. 

p.  O.  University  of  Virginia : 
University  of  Virginia 7 

Hampton : 
Hampton  College 1 

Lexington: 
Viiginia  Military  Institnte 1 

Richmond : 

Historical  Society 1 

Medical  College 1 

Medical  Society  i 2 

StateLibrary 3 

Virginia  Historical  and  Philosoph- 
ical Society 1 

Williarasbnrg: 
Eastern  State  Lnnatic  Asyl nm 1 

WEST  VIHOINIA. 

Wheeling : 
Natural  History  Society 2 

WISCONSIN. 

Beloit : 

Geological  Survey  of  Wisconsin ....  5 

Inmansville : 

Scandinavian  Society 1 

Madison : 

State  Agricultaral  Society 19 

State  Historical  Society 7 

Washburn  Obser vatory 13 

Wisconsin  Academy  of  Sciences ....  60 

Wisconsin  University •       1 

Milwaukee : 

Academy  of  Sciences 1 

Katoral  History  Society 34 

Neenah : 

Scandivanian  Library  Association.  4 

WASHINGTON  TERRITORY. 

Olympia : 
Territorial  Library 1 

WYOMINO. 

Cheyenne: 
Territorial  Library 1 

BRITISH  AMERICA. 

Hamilton  (Ontario): 
West  Canada  Sc  ion  tific  Association .  1 

Kingston  (Ontario): 

Botanical  Society  of  Canada 2 

Kiugs  College 1 

London  (Ontario): 
Canadian  Entomological  Society..  1 

Montreal  (Quebec) : 
Canadian  Medical  Record 1 


Canadian    Medical    and    Surgical 

Journal 4 

Canadian  Naturalist 3 

Entomological  Society 1 

Geographical  Society 1 

(Government  of  Canada 5 

Herald 1 

L'Union  Mddicale  de  Canada 1 

McGill  College 3 

Medical  Association  of  Canada 1 

Natural  History  Society 21 

Numismatic  and  Antiquarian  Soci- 
ety   1 

Soci6t^   d'Agricultnre  du  Bas  Can- 
ada   1 

Ottawa  (Ontario) : 

Academy  of  Natural  Sciences 2 

Department  of  Agriculture 1 

Field  Naturalists'  Club 1 

Geological  Survey  of  Canada 18 

Library  of  Parliament 3 

Observatories  in  the  Dominion ....  1 
Quebec  (Quebec) : 

Chronicle 1 

Geographical  Society 3 

Hist'Orical  Society 1 

Historical  and  Natural  History  So- 
ciety    1 

Laval  University 2 

Library  of  the  Province  of  Quebec .  1 

Literary  and  Historical  Society  ...  10 

Literary  and  Philosophical  Society .  3 

Natnraliste  Canadien 5 

Observatory 1 

Parliamentary  Library 1 

Toronto  (Ontario :) 
Board  of  Agriculture  of  Upper  Can- 
ada    1 

Botanical  Society 1 

Canadian  Entomologist 3 

Canadian  Institute 27 

Canadian  Journal  2 

Canadian  Journal  of  Medical  Sci- 
ence   1 

Canadian  Naturalist 3 

Department  of  Marine  and  Fisher- 
ies    1 

En  tomological  Society 3 

Evening  News 1 

Geological  Commission  of  Canada  .  1 

Library  and  Historical  Society  ....  2 

Magnetic  Observatory 1 

Meteorological  Office 3 

Meteorological  Observatory 1 

Parliamentary  Library 1 
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Public  Library 3 

Tlie  Globe 3 

University  of  ToroD to 2 

Uulversity  College 1 

KEW  BRUNSWICK. 

Fredericton : 

UDiventity  of  New  Branswiok 1 

St.  Jobn : 

Natural  History  Society 1 

Life  Aseocifttion  of  Canada 1  t 


NBWFOCXDLASn). 

St.  John*8: 
Geological  Survey  of   Newfound- 
land  

Legislative  Library 

KOVA  SCOTIA. 

Halifax : 
Nova  Scotia  Institute  of  Natural 
Sciences 


2 
1 


8 


Oeneral  g^immary. 


(a.)  Societies: 

AluliJima 

Arkuusas 

Cailiforuia 

Delaware 

Colorado , 

Connecticut 

DiNtrict  of  Columbia .. 

Florida 

Georgia 

Illinois 

Indiana 

Iowa.... 

Kansas 

Knntncky 

Lonisiana 

Muiuo 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 

Now  Jersey 

New  Mexico 

New  York 

Ohio 

Pennsylvania 

Rhode  Island 

S<itit.h  Carolina 

Tennessee 

Texas 

Vermont 

Virginia 

West  Virginia 

Wisconsin 

Washington  Territory . 

Wyoming , 

British  America 

(b.)  Individuals 

ToUl 


No.  of 

addresses. 


No.  of 
parcels. 


2 

2 

I 

4 

21 

154 

1 

1 

2 

3 

IG 

2"r» 

47 

2,902 

1 

1 

2 

4 

21 

1-27 

7 

23 

14 

127 

5 

14 

4 

8 

6 

45 

G 

Xl 

12 

77 

CO 

972 

lb 

») 

ii 

2"» 

2 

2 

19 

2/7 

I 

t 

1 

1 

3 

U 

13 

61 

1 

I 

87 

754 

26 

l:t9 

49 

702 

7 

27 

2 

2 

4 

4 

1 

1 

5 

45 

9 

18 

1 

2 

10 

145 

1 

1 

1 

1 

eo 

179 

548 
399 


947 


7.192 
1,1G7 


6,3G0 
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The  decrease  as  compared  with  1881  in  the  parcels  sent  under  do- 
mestic ezcbanges  is  due  to  the  fact  that  the  statistics  of  that  year  in- 
clade  a  large  number  of  parcels  left  over  from  1880.  At  tbe  close  of 
the  year  1881,  however,  all  accumulations  had  been  worked  off,  and  not 
one  package  remained  on  hand,  so  that  the  figures  in  the  present  re- 
port represent  the  actual  receipts  and  transmissions  for  this  year  only. 
Tbe  receipt  of  packages  for  1881  was  7,890,  and  for  the  present  year 
8,359,  thus  showing  an  actual  increase  of  4G0  parcels,  that  is,  a  little 
above  the  average  increase  (400  j>eT  year)  for  tlie  past  ten  years. 

Tbe  total  number  of  packages  transmitted  compares  with  former 
years  as  follows : 


1873. 

1874. 

1876. 

1876. 

816 
326 

1877. 

1878. 

1879. 

444 

341 

1880. 

1881. 

1882. 

Total  addreMeB  of  lostitntlont 

Total  addroMM  of  individiuda 

463 
266 

462 
288 

820 
281 

892 
874 

202 

370 

885 
660 

600 
454 

64S 

309 

Total  nnmlMr  of  iMtrceln  to  tnatitntloDS 

8,S76 
006 

3.221 
1,105 

8,619 
1,042 

3,705 
1.148 

3.868 
1.094 

4,059 
1.233 

5,786 
1,185 

4.021 
1,506 

7.066 
1.347 

7.192 
1.167 

Total  number  of  parcela 

4,782 

4,826 

4,661 

4,853 

4,962 

^292 

6^971 

5,687 

8^433 

8^359 

Eecapitulation* 

ToUl  addroBses  of  instltations 548 

Total  ftddreasee  of  individaals 399 


Total  nnmber  of  addreaaes SM7 


Total  number  of  parcels  to  institutions 7,192 

Total  namber  of  parcels  to  individaals 1,167 


Total  nnmber  of  parcels 6,359 

The  history  and  condition  of  domestic  exchanges,  from  their  com- 
mencement to  the  present  time,  are  exhibited  in  the  following  table: 


1846-1850 

1851 

ia'i2 

Iffi3 

18r>4 

1S)5 

1856 

1857 

1838 

1809 


Beceived  for  the  Smithsonian  Ubrary. 


Yolnmes. 


470 

549 

1,481 

1,440 

92G 

1,037 

1,356 

555 

723 

1,022 


Parts  and 

Maps  and 

pamph- 
lets. 

engrav- 
ings. 

624 

4 

618 
2,106 

1,749 

991 

125 

1,468 

434 

1,707 

26 

1,834 

140 

1.067 

138 

1,695 

122 

2,540 

40 

TotAl. 


Addresses.  Packages. 


1,098 
1,167 
5,3:)6 
2,556 
2,828 
2,770 
3,330 
1,760 
2,540 
3,602 


For  institutions  and 
individuals  in  tlie 
United  States  and 
British  America. 


96 
160 
149 
219 
189 
193 
24:{ 
293 


637 
1,052 

987 
1,445 
1,245 
1.273 
l«5:i9 
1,933 
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Tear. 


1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

I8r3 

1874 

1875 

1876 

1877 

1H78 

1879 

1880 

1881 

1882 

Total 


Received  for  the  Smithaonian  Library. 


Parts  and 

Maps  and 

Volnmes. 

pamph- 
lets. 

engrav- 

ings. 

1,271 

4,180 

220 

821 

1,945 

120 

1.611 

3,:i69 

55 

910 

3,479 

200 

823 

2.754 

109 

767 

3,256 

183 

1,243 

4.509 

121 

1.557 

3,946 

328 

1.770 

3,605 

i:^4 

1,234 

4.089 

232 

1,113 

3,8<I0 

179 

936 

3,579 

82 

1,262 

4.502 

198 

889 

4.354 

454 

8(}3 

4.521 

162 

1, 1-^0 

5,813 

114 

1,017 

6,193 

375 

1,889 

6,511 

326 

1,263 

7,392 

74 

1.94.1 

8,071 

183 

1,143 

7, 275 

152 

1.867 

9,904 

188 

1.296 

10,341 

152 

38.173 

132,128 

7,119 

Total. 


5,671 
2,886 
5,0:i5 
4,589 
3,686 
4,206 
5.873 
5.831 
5,509 
5,555 
5,182 
4,597 
5,962 
5,697 
5, 546 
7,047 
7,585 
8, 726 
8,729 
10, 203 
8,570 
11,959 
11,789 


For  institutions  and 
individuals  in  the 
United  States  and 
British  America. 


Addresses.  Packages. 


3a5 
274 
273 
273 
299 
345 
329 
347 

4:^ 

501 
567 
573 

587 

750 
610 
644 
766 
662 
785 
945 
1, 054 
947 


1,908 
1.406 
2,111 
1,522 
2,482 
2,308 
2,703 
971 
2,394 
4,130 
3,705 
3, 952 
4,«>35 
4.782 
4,:i26 
4,661 
4,853 
4,962 
5.292 
6,971 
5,5rt7 
8,433 
8.359 


177, 420 


14,233         103,124 


3.  Oovernment  transmissions. 

On  the  2d  day  of  March,  1867,  the  following  resolution  was  passed 
by  Congress,  to  provide  for  the  exchange  of  certain  public  documents : 

^^  Resolved  hy  the  Senate  and  House  of  Representatives  of  the  United 
States  in  Congress  assembled j  That  fifty  copies  of  all  docaments  hereafter 
printed  by  order  of  either  house  of  Congress,  and  fifty  copies  additional 
of  all  documents  printed  in  excess  of  the  usual  number,  together  with 
fifty  copies  of  each  publication  issued  by  any  Department  or  Bureau  of 
the  Government,  be  placed  at  the  disposal  of  the  Joint  Committee  on 
the  Library,  who  shall  exchange  the  same,  through  the  agency  of  the 
SmithsoTiian  Institution,  for  snch  works  published  in  foreign  countries, 
and  especially  by  foreign  Governments,  as  may  be  deemed  by  said  com- 
mittee an  equivalent,  said  works  to  be  deposited  in  the  Library  of  Con- 
gress." 

A  primary  object  of  this  movement  waB  to  secure  as  regularly  and 
economically  as  possible  all  reports  and  other  documents  relative  to  the 
legislation,  jarisprudence,  statistics,  internal  economy,  technolog^'^,  &c., 
of  all  nations,  so  as  to  place  the  material  at  the  command  of  the  com- 
mittees and  members  of  Congress,  heads  of  Bureaus,  &c. 
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Tbe  first  transmission  under  this  system  was  made  in  1873,  and  this 
and  the  subsequent  shipments  are  exhibited  in  the  following  table : 


Year. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 
98 

1882. 

TotaL 

Boxes 

2 

18 

(34 

122 

73 

73 

67 

35 

122 

674 

The  receipts  from  the  Public  Printer  during  the  year  1882,  under 
this  act  of  Congress,  were  50  copies  each  of  631  distinct  publications, 
representing  31,550  copies.  The  specified  list  of  these  documents  wiU^ 
be  found  appended. 

The  total  receipts  for  the  year,  together  with  some  of  last  year's  ac- 
cumlation,  form  2  additional  boxes  for  each  complete  set,  which  now 
represents  17  large  boxes  of  about  2G(>  pounds  each. 

Diairibution  of  Government  exchanges. 


Coantry. 

• 

1875 
1«78 
1875 
1875 
1870' 
1874 
1874 
1875 
1882 
1879 
1H82 
1875 
1879 

1874 

187rt 

1877 

1W6 

1882 

1881 

1S74* 

1875 

1875 

1870 

1870 

1873 

lh73 

1870 

1870 

1881 

1870 

1870 

1870 

1870 

1875 

1870 

1870 

1875 

1876 

1870 

1879 

1 

Box  3. 

Box  4. 

& 

1875 
1878 
1875 
1875 
1870 
1874 
1875 
1875 
1882 
1879 
1882 
1875 
1879 

1870 
1870 
1877 
1870 
1882 
1881 
1874 
1874 
1875 
1870 
1870 
1870 
1875 
1870 
1870 
1881 
1870 
1870 
1870 
1870 
1875 
1870 
1870 
1875 
1876 
J870 
1879 

1 

1875 
1878 
1875 
1875 
1876 
1875 
1875 
1875 
1882 
1879 
1882 
1875 
1879 

1870 
1870 
1877 
1670 
1882 
1881 
1875 
1875 
1875 
1870 
1870 
1870 
1875 
1870 
1870 
1881 
1870 
1870 
1870 
1870 
1875 
1876 
1870 
1875 
1870 
1870 
1879 

• 

1877 
1878 
1870 
1870 
1870 
1870 
1870 
1670 
1882 
1870 
1882 
1877 
1879 

1870 
1870 
1877 
1877 
1882 
1881 
1870 
1870 
1870 
1870 
1870 
1870 
1870 
1870 
1870 
1881 
1870 
1870 
1870 
1876 
1876 
1876 
1876 
1876 
1877 
1876 
1879 

00 

H 
& 

1 

Ar^^entiiiA  ConfedeTfttion. 

1875 
1878 

1875 
1875 
1870 
1874 
1874 
1875 
188i 
1879 
1882 
1875 
187D 

1874 
1870 
1877 
1870 
1882 
1P81 
1874 
1875 
1875 
1870 
1870 
]h73 
1875 
1870 
1870 
1881 
1870 
1870 
1870 
1870 
1875 
1870 
1870 
1875 
1876 
1876 
1879 

1875 
1875 
1875 
1875 
1870 
1874 
1874 
1875 
18-2 
1879 
1882 
1875 
1879 

1874 
1870 
W77 
1870 
1882 
1881 
1874 
1875 
187r. 
1870 
1870 
1870 
1875 
1870 
1870 
1881 
lf7fl 
1870 
1870 
1870 
1875 
1870 
1876 
1875 
1876 
1870 
1879 

1875 
1878 
1875 
1876 
1870 
1874 
1874 
1875 
lf'82 
1879 
1882 
1875 
1879 

1874 
1870 
Ih^l 
1870 
1882 
1881 
1874 
1875 
1875 
1870 
1870 
1870 
1875 
1870 
1870 
1881 
1870 
1870 
1870 

l!^7fl 

1875 
1870 
1876 
1875 
1876 
1876 
1879 

1877 
1878 
1877 
1877 
1877 
1877 
1877 
1877 
1882 
1879 
1882 
1877 
1879 

1877 
1877 
1877 
1877 
1882 
1881 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1881 
1877 
1877 
1877 
1877 
1677 
1877 
1877 
1877 
1877 
1877 
1879 

1877 

Bav&ria 

1878 

Beleium • 

1877 

Braiil   

Buenos  A vres 

1877 
1877 

Canada  (Ottftwa) 

1877 

C^Annil A  1  l^nrnnf^t)  .    

1877 

Chill       

"   1877 

Colombia.  United  States  of 

1882 

Df-nniBrlt  .................................... 

1879 

£a»t  India 

1882 

ITraoco   - X T 

1877 

(Second  sot) 

1870 

GeTmanv  (exclusive  of  kingdoms  specifically 
named)..--.. 

1877 

Great  BritaiB 

1877 

Greece 

Bavti 

3877 
1877 

Hongary 

ZVklyV... 

1882 
1881 

Japan i 

1877 

Mexico 

1h77 

Ketberidnds.      

1877 

How  South  Wales 

1877 

Kew  Zealand 

ICorway 

1877 
1877 

Fortncal 

Prnssia 

Queensland 

Kuasia 

Saiony 

Scotland 

Sooth  Australia 

1877 
1877 
1877 
1881 
1877 
1877 
1877 

Spain 

Swe<leQ 

tiwil  zerland 

1877 
1877 
1877 

Tasmania 

Tui  kvj 

1877 
1877 

Vpnezaola 

Victoria 

Wurtembnv 

1877 
1877 
1870 
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DistrihuU^m  of  Government  exchanges ^Contimied. 


Argentine  Confedentioa 

Bavaria 

BclKitioi 

BruEll 

ISuenus  AyrM 

CauaiU  (Ottawa) 

Canada  (Ontario) 

CliUI 

ColuniblA,  United  SUtM  of 

I)«iiiuark , 

£a8t  India 

ITrance 

(Second  act) 

Germany  (ozcluaiTe  of  apeciflcally 'named 

kiiiKdonis) 

Great  Uritain 

Greece 

Unytl 

Hungary \ , 

Italy 

Japan 

lli^xico 

It'etiieHanda 

Xew  South  Walea 

liew  Zealand. 

Norway , 

Portu;;al 

Pruaaia 

Sueeualand , 
UMKia 

Saxony 

Scotland   

South  Australia 

Spain 

Sweden 

Switzerland 

Taiimania 

Turlcey 

V«'npxuela 

Victoria 

'Wortemberg 


Totalofbozee. 


H 


1878 
1878 
1878 
j878 
1878 
1878 
1878 
lfi78 
1882 
1870 
1882 
1878 
1870 

1K78 
1878 
1878 
1878 
1882 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
lh78 
1878 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1879 


I 


1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1882 
1879 
1882 
1878 
1870 

1878 
1878 
1878 
1878 
I  1882 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1879 


1879 
1879 
lh70 
1879 
1879 
1879 
1870 
1879 
1882 
1879 
1»'82 
1879 
1870 

1879 
l&'O 
1879 
1870 
1882 
1881 
1870 
1879 
1879 
1879 
1870 
1879 
1879 
1879 
1870 
1881 
1870 
1870 
1870 
1870 
1870 
1870 
1870 
1870 
1870 
1870 
1870 


S 


1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1882 
1880 
1882 
1880 
1880 

1880 
1880 
1880 
1880 
1882 
1881 
1880 
1880 
1880 
18f0 
1880 
1880 
1880 
1880 
1880 
1881 
1880 


1880 
1880 
18H0 
1880 
1880 
1880 
1880 
1880 
1880 


I 


1881  I 

1  81 

1881 

1881 

1881 

1881 

1881 

1881 

1882 

1881 

1882 

1881 

1881 

1881 
ItSl 
1881 
1881 
1882 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1861 
1881 
1881 
1881 


1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 


M 


1881 
1881 
1881 
18^1 
1881 
1881 
1881 
1881 
1882 
1881 
1882 
1881 
1881 

1881 
1881 
1881 
18^1 
1882 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 


1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 


I 


1882 
1882 
1882 
1882 
1882 
1882 
1882 
lt«2 
1882 
1882 
1882 
1882 
1882 

1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 

1882 
1882 
1882 
1882 
188-i 
1882 
1882 
1882 
1882 


M 
& 


1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 


1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 


1882 
1882 
1882 
1882 
1K89 
1882 
1882 
1882 
1882 


I 


17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
16 

17 
17 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
12 
17 
17 
17 
17 
17 
17 
17 
17 
17 
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Three  Governments  were  added  to  the  list  during  the  year,  namely: 

1.  Hungary ;  depositing  the  documents  with  the  Priisidium  des  Konig. 
XJngarischen  Ministeriums,  Budapest. 

2.  United  States  of  Colombia;  books  to  be  deposited  in  the  National 
Library^  Bogota. 

3.  East  Indies;  deposited  with  the  Secretary  of  State  for  India,  Cal- 
cutta. 

The  first  instalments  of  IG  boxes  each  were  made  to  Hungary,  June 
10, 1882;  Colombia,  October  20, 1882;  East  India,  October  20, 1882. 

In  1879  the  French  Commission  of  International  Exchange  requested 
that  an  additional  set  of  Government  publications  be  sent  to  France, 
to  be  distributed  among  the  various  Government  departments  and  bu- 
reaus, who  in  return  were  to  furnish  their  publications  for  the  use  of  the 
United  States  Government  Bureaus,  while  the  original  set  was  deposited, 
together  with  its  continuations,  in  the  National  Library.  This  practice, 
however,  has  been  abandoned  now,  at  the  request  of  the  French  com- 
mission, and  it  has  been  suggested  that,  should  the  various  Government 
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Bnreans  desire  an  interchange  of  their  respective  publications,  they 
filioald  do  so  directly  without  drawing  from  the  allowance  set  aside  by 
law  for  the  exchange  among  Governments. 

The  following  tables  show  the  Government  who  at  present  exchange 
their  publications  with  the  Government  of  the  United  States,  together 
with  the  establishment  designated  for  the  reception  of  the  books  and 
the  shipping  agents  who  have  charge  of  the  transmission  of  the  boxes 
to  their  respective  distributions: 

OatemmenU  in  exchange  mth  the  United  States  Oovemment 


GoTcnmioiitB. 


Argentine  Confederation . .  • . 

Bavaria 

Belginm 

Brazil .♦ 

Bnenos  Ayrea 

Canada 

Chili 

Colombia,  United  Statea  of. . 

Benmarlc 

East  India 

France 1 . 

Germany 

Great  Britain 

Greece 

Hayti 

Hnngary 

Italr 

Japan 

Mexico 

Netherlands 

New  South  Wales 

New  Zealand 

Norway 

Portngal 

Pmasm 

Qneensland 

Soasia 

Saxony 

Sonth  Anatralla 

Spain 

Sweden 

Switzerland 

Tasmania 

Turkey 

Venezuela 

Victoria 

Wilrtemberg 


Eatablishmenta  designated  for  the  reception  of  Got- 

emment  exchanges. 


Minister  of  Foreign  Affairs,  Buenos  Ayres. 

Konigliche  Bibliotbek,  Munich. 

Bibliotbeqne  Royale,  Brussels. 

Commission  of  International  Exchanges,  Rio  Janeiro. 

Government,  Bnenos  Ayres. 

Parliamentary  Library,  Ottawa. 

Legislative  Library,  Toronto. 

Musto  Nacional,  Santiago. 

National  Library,  Central  Office  of  Exchanges,  Bogota. 

Kongelige  Bibliotheket,  Copenhagen. 

Secretary  of  State  for  India,  Bombay. 

Commission  Fran^aise  des  JSchangea  Intemationanx, 
Paris. 

Bibliotbek  des  Dentschen  Reichstags,  Berlin. 

British  Museum,  London. 

Bibliotbeqne  Nationale,  Athens. 

S^rtStaire  d'etat  des  Relations  fixt^rieuies,  Port-au- 
Prince. 

Priisidium  des  Eoniglich  Ungarischen  Ministerinm, 
Budapest. 

Biblioteca  Nazionale  Vittorio  Emauuele,  Rome. 

Minister  of  Foreign  Afl'airs,  Tokio. 

Government,  Mexico. 

Library  of  tne  States  General,  The  Hagne. 

Parliamentary  Library,  Sydney. 

Parliamentary  Library,  Wellington. 

Foreign  Office,  Christiania. 

Government,  Lisbon. 

Konigliche  Bibliothek,  Berlin. 

Government,  Brisbane. 

Commission  Kusse  des  ficbanges  Intemationaux,  Bib- 
lioth^ue  ImrkSriale  Publique,  St.  Petersburg. 

Konigliche  Bibliothek,  Dresden. 

Government,  Adi^laide. 

Government,  Madrid. 

Government,  Stockholm. 

Eidgenossensche  Bundes  Cauzlei,  Bezne. 

Parliamentary  Library,  Hobarton. 

Government,  Constantinople. 

Universitv  Library,  Caracas. 

Public  Library,  Melbourne. 

Konigliche  Bibliothek,  Stuttgart. 
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Shipping  agents  of  Oovemment  exchanges. 


County. 


Argentine  Confederation . . . 
Bavaria 

Belgium 

Brazil 

Buenos  Ayres 

Canada  

Chili 

Colombia,  United  States  of 

Denmark 

East  India 

France 

Germany 

Great  Britain 

Greece 

Hayti 

Holland 

Hungary 

Italy 

Japan 

Mexico 

New  South  Wales 

Now  Zealand 

Norway 

Portugal 

Prussia 

Queensland 

Russia 

Saxony 

South  Australia 

Spain 

Sweden 

Switzerland 

Tasmania 

Turkey 

Venezuela 

Victoria 

Wilrtemberg 


Agent. 


Carlos  Carranza,  Consul-General^  New  York. 

North  German  Lloyd  (Schumacher  d&  Co.,  agents),  Bal- 
timore. 

Red  Star  Line  (Peter  Wright  &  Sons),  New  York,  and 
White  Cross  Line  (Fiinch,  Edye  &  Co.),  New  York. 

Charles  Mackall,  Vice-Consul,  Baltimore. 

Carlos  Carranza,  Cousul-Geoeral,  New  York. 

Baltimore  and  Ohio  Express  Company. 

C.  do  Castro,  Consal-Greueral,  New  York. 

Pacific  Mail  Steamship  Company,  New  Yorkj  Consul- 
General  Ramon  Ulloo,  San  Francisco,  Adnunistrator 
Principal  de  Hacienda  Nacional,  Panama. 

Henrick  Bra6m,  Consul -General,  New  York. 

North  German  Lloyd  (Schumacher  &.  Co.),  Baltimore, 
transfer  mode  in  the  office  of  the  Secretary  of  State 
to  India,  London. 

Compagnio  G^neral^  Transatlontique  (L.  de  B^ian^, 
New  York. 

North  German  Lloyd  (Schumacher  &  Co.),  Baltimore. 

North  German  Lloyd  (Schumacher  &,  Co.),  Baltimore. 

D.  W.  Botassi,  Cousul-General,  New  York. 

Atlas  Steamship  Company  (Pim,  For  wood  &  Co.), 
New  York. 

Hensel,  Bruckmann  &  Lorbacher,  New  York. 

M.  Kaffo,  Consul- General,  New  York. 

Samro  Takaki,  Consul-General,  New  York. 

Juan  N.  Navarro,  Consul-Geueral,  New  York. 

R.  W.  Cameron  &  Co.,  New  York. 

R.  W.  Cameron  &  Co.,  New  York. 

Christian  Bors,  Consul-General,  New  York. 

Gustav  Amsink,  Consul-General,  New  York. 

North  German  Lloyd  (Schumaoher  6l  Co.V  Baltimore. 

North  German  Lloyd  (Schumacher  &  Co.),  Baltimore, 

transfer  made  by  the  Agent-General  for  Queensland, 

Queensland  Department,  London,  England. 
Hamburg- American  Packet  Company  .(Oelric ha  &.  Co.), 

New  York,  transfer  made  by  the  Imperial  Russian 

Consul-General  in  Hamburg,  Germany. 
North  Gorman  Lloyd  (Schumacher  &  Co.),  Baltimore. 
R.  W.  Cameron  &  Co.,  New  York. 
Hipolito  de  Uriarte,  Consul-General,  New  York. 
Christian  Bors,  Coupul-General,  New  York. 
North  German  Lloyd  (Schumacher  &  Co.),  Baltimore, 

transfer  made  by  Swiss  Cousnl-General  H.  von  Hey- 

mann,  Bremen,  Germany. 
North  German  Lloyd  (Schumacher  &  Co.),  Baltimore, 

transfer  made  by  the  Crown  Agents  for  the  Colonies, 

Colonial  Office  Building,  Downing  street,  London, 

England. 
Turkish  Legation,  Washington,  D.  C. 
C.  G.  de  Garmeodia,  Consul-General  New  York. 
R.  W.  Cameron  &  Co.,  New  York, 
North  German  Lloyd  (Schumacher  &  Co.),  Baltimore 
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List  of  official  pt^lications  Bent  to  foreign  governments  in  1882. 

AGRICULTURAL  DEPARTMENT. 

Axmoal  Report  1879.  621  p.  and    pi.    fP,    Cloth. 

Co-operative  ExperimoQtin}^  as  a  Means  of  Studying  the  Effects  of  Fertilizers,  and  the 

Feeding  Capacities  of  Plants,  by  W.  A.  Atwater.    33  p.    8^.    Paper. 
Special  Reports  of  the  Agricaltnral  Department : 

No.  40.  The  Condition  and  Needs  of  Spring  Wheat  Culture  in  the  Northwest,  by 
Hon.  C.  C.  Andrews,  of  Minnesota.    99  p.    8°.    Paper. 

No.  41.  Report  upon  the  Estimated  Production  of  Cereals  in  the  United  States 
lor  1881.    8  p.    8°.    Paper. 

No.  42.  Report  upon  the  Condition  of  Winter  Grain,  and  upon  Numbers  and  Con- 
dition of  Farm  Animals  in  the  United  States.  April,  1882.  82  p.  8^. 
Pax>er. 

No.  43.  Report  upon  the  Condition  of  Winter  Grain,  the  Progress  of  Cotton  and 
Com  Planting,  the  Rate  of  Wages  and  Labor,  and  Results  of  Tile 
Draining.    May,  1882.    20  p.    8^.    Paper. 

No.  44.  Report  upon  the  Acreage  and  Condition  of  Cotton,  the  Condition  of  all 
Cereals,  and  the  Area  of  Spring  Grain.    June,  1882.    15  p.    8°.    Paper* 

No.  45.  Report  upon  the  Area  and  Condition  of  Com,  the  Condition  of  Cotton 
and  of  Small  Grains,  Sorghum,  Tobacco,  &c.  July,  1882.  33  p.  8^. 
Paper. 

No.  46.  Report  upon  the  Condition  of  Com  and  Cotton,  of  Spring  Wheat,  Fruits, 
&c.;  also  Freight  Rates  of  Transportation  Companies.  August,  1882. 
54  p.    8o.    Paper. 

No.  47.  Climate,  Soil,  atid  Agricultural  Capabilities  of  South  Carolina  and  Geor- 
gia, by  J.  C.  Hemphill.    65  p.    8°.    Paper. 

No.  48.  Silos  and  Ensilage:  A  Record  of  Practical  Tests  in  several  States  and 
Canada.    70  p.    8°.    Paper. 

No.  49.  Report  upon  the  Condition  of  Corn  and  Cotton,  of  Potatoes,  Fruits,  &c. ; 
also  Freight  Rates  of  Transportation  Companies.  September,  18b2. 
8°.    Paper. 

No.  50.  The  Dissemination  of  Texas  Fever  of  Cattle  and  how  to  control  it.  1882. 
8°.    Paper. 

No.  51.  Report  upon  the  Yield  and  Quantity  of  Small  Grain,  the  Condition  of  Com 
and  Cotton,  of  Potatoes,  Tobacco,  &c. ;  also  Freight  Rates  of  Trans- 
portation Companies.    58  p.    8^.    Paper. 

No.  52  Report  on  the  field  per  Acre  of  Cotton,  Corii,  Potatoes,  and  other  Field 
Crops  with  comparative  Product  of  Fruits;  also  Local  Freight  Rates 
of  Transportation  Companies.    Nov.,  1882.     109  p.  8^'.    Paper. 

Florida:  Its  Climate,  Soil,  Productions,  and  Agricultural  Capabilities,  by  Jas.  H. 
Foss.    98  p.    8°.    Paper. 

Proceedings  of  a  Convention  of  Agriculturists  held  in  the  Department  of  Agricult- 
ure from  January  10  to  January  18, 1882.    204  p.    8^.    Paper. 

NATIONAL  BOARD  OF  HEALTH. 

Annual  Reports  of  the  Board  of  Health  for  the  years  1879,  1880, 1881, 1882. 
Bolletin,  voL  3,  Nos.  1-52.    4°.    Paper. 

vol.  4,  No.  1.    4°.    Paper. 
Supplement  Nos.  16-19.    4°.    Paper. 

UNITED  STATES   CONGRESS. 

Congressional  Directory :  First  Session  Forty-seventh  Congress.    Second  edition.    8^. 

Paper.    Corrected  to  June  28, 1882.    176  p.    8°.    Paper. 
Congressional  Record:  Forty-seventh  Congress.    Vol.  13,  parts  1  to  7,  and  Index. 

(8  vols.)    40.    Half  Russia. 
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H«morift1  Addresses: 

Ambrose  E.  Dnmside,  January  23, 1882.    69.    Cloth* 
Matthew  H.  Carpenter,  January  26J 1882.    119  p.    8^.    Cloth. 
Evarts  W.  Farr,  December  6, 1880.    54  p.    69.    Cloth. 
Fernando  Wood,  February  28, 1881.    40  p.     8°.    Cloth. 
Honse  of  Representatives: 

Constitution,  Manual,  and  Digest,  Rules  and  Practice,  first  session  Fortj- 

enth  Congress,  compiled  by  Honry  H.  Smith.    443  p.    8P.    Cloth. 
Executive  Documents,  Forty-sixth  Congess: 

Foreign  Relations,  No.  1,  Part  1.    1,093  pages.    8^.    Sheep. 

Ordnance  Report  No.  1,  Part  2.    400  pages.    6P.    Sheep. 

Engineer  Report.     3  vols.    8^.    Sheep. 

Commissioner  of  Education,  1879.    8°.    Sheep. 

Chief  Signal  Office  Report,  1879.    8°.    Sheep. 

Report  of  Secretary  of  Treasury.    6P.    Sheep. 

Paris  Universal  Exposition.    5  vols.    8^.    Sheep. 

Offers  for  carrying  the  mails.    8^.    Sheep. 

Public  Land  Commission.    6P.    Sheep. 

Navy  Department  and  Post-Office  Reports.    8^.    Sheep. 

Reports  of  Commissioners  of  the  District  of  Columbia,  1880.    536  p.     80. 
Sheep. 

Account  of  the  United  States  Treasurer,  &c. 

No.  1,  parts  6, 7,  and  8.    (Ex.  Docs.  Nos.  8-22, 52  to  89).    3  vols.    6P.    Sheop. 

Nos.  24  to  45,  except  33.     1  vol.    8P.    Sheep. 

Vol.  18,  Nos.  9-€6,  except  12,  13,  42,  47,  65.    1  vol.    8°.    Sheep. 
House  Miscellaneous  Documents:  Second  and  third  sessions  Forty-aizih  Cod> 

gress.    Vols  1.  and  4.    8°.    Sheep. 
Honse  Reports,  Forty-sixth  Congress.    3  volumes.    8^.    Sheep. 
United  States  Senate : 

Pax>er  connected  with  the  naval  appropriation  bill,  for  the  use  of  the  Senate 

Committee  pn  Appropriations.    21  p.    8^.    Paper. 
Senate  Documents :  Second  session  Forty-fifth  Congress.    Report  of  the  United 

States  States  Coast  and  Geodetic  Survey.   194  pages.    23  pi.    4^.    Sheep. 
Senate  Documents :  Third  session  Forty- fifth  Congress.    Report  of  the  United 

States  Coast  Survey  for  the  year  ending  June  30,  1878.    306  pagesy  map  and 

appendices.    4^.    Sheep. 
Senate  Documents :  Second  session  Forty-sixth  Congress : 

Vol.  1,  Nos.  1- 53.    8°.    Sheep. 

Vol.  2,  Nos.  54-104,  except  59.  8°.  Sheep. 

Vol.  5,  Nos.  161-216,  except  208  and  209.    6P.    Sheep. 
Senate  Documents :  Third  session  Forty-sixth  Congress  and  special  session  M^gyh 
4,  1881. 

Vols.  1  and  3.    8^.    sheep. 

Vol.  2,  part  1  (l,10&p.),  part  2  (951  p.),  Private  Land  Claims.     BP.    Sheep. 
Senate  Executive  Documents :  Second  session  Forty-sixth  Congress. 

Nos.  1-50,  except  17.    6P,    Sheep. 
Senate  Journal :  First  session  Forty-seventh  Congress  and  special  session  October 

10,  1681.     1750  p.    8°.    Sheep. 
Senate  Reports:  Third  session  Forty -sixth  Congress.   Nos.  726  to  935.  2  toIo.  8^. 

Sheep. 

COURT  OF  CLAIMS. 

Cases  decided  by  the  Court  of  Claims,  with  abstracts  of  decisions  of  the  Supreme  Court 
in  Appeal  Cases: 

Vol.  16.    098  p.    8°.    Paper. 
Vol.  17.    499  p.    8°.    Paper. 
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History,  Juriadiotion  and  Practice  of  the  Court  of  Claims  of  the  United  States,  by 
Wm.  A.  Richardson,  LL.  D.    29  p.    8<>.    Paper. 

CrrBRXOR  DEPARTMSSrr. 

List  of  Congressional  docninents  from  the  Twentieth  to  the  Forty-sixth  Congresses^ 

indnsive.    63  pages.    8^.    Paper. 
Oflficlal  Register  of  the  United  States: 

Vol  1.    Legislative,  Execative,  and  Judicial.     876  pages.    4^.    Cloth. 
Vol  2.  The  Post-Offlce  Department  and  Postal  Service.    892  p.     4^.    Cloth. 
List  of  the  additions  made  to  the  Library  of  the  Interior  Department  flrom  Febmaxy 

1,  1881,  to  September  19,  1882.    4  p.    4^.    Paper. 
Boreaa  of  Education : 

Circnlam  of  Ic  formation : 

No.  1.  Organization  of  Training  Schools  for  Nurses. 

No.  2.  Proceedings  of  tlie  Department  of  Superintendence,  1882.     | 

No.  3.  The  University  of  Bonn. 

No.  4.  Industrial  Art  in  Schools. 

No.  5.  Maternal  Schools  in  France. 

No.  6.  Technical  Instruction  in  France. 
Bulletins : 

Instruction  in  Morals  and  Civil  Government. 

National  Pedagogic  Congress  of  Spain. 

Natnrai  Science  in  Secondary  Schools. 

High  Schools  for  Girls  in  Sweden. 
Annual  Report  for  1880. 
Uniteil  States  Entomological  Commission: 

Bulletin  No.  7.    Insects  injurious  to  Forest  and  Shade  Trees,  by  A.  8.  Packard, 

Jr.    275  p.    8°.    Paper. 
United  States  Geological  Surveys  Office: 

Geology  of  the  Henry  Mountains,  by  G.  K.  Gilbert.    Second  edition.    170  p.    4 

plates.    4<>.    Cloth. 
R'^gulationsof  the  United  States  Geological  Survey,  188?.    51  p.    8°.    Paper. 
Monographs  of  the  UnittMl  States  Geological  Stir^ey.    Vol. 
The  Tertiary  History  of  the  Grand  CaQou  District,  by  C.  E.  Dutton.    264  p.    4*. 

Paper. 
Atlas  to  vol.  2. 

Annual  Report  of  the  Director,  1880-81.    588  pages,  61  plates,  1  map.    8°.    Paper. 
OfBce  of  Indian  Affairs : 

Laws  and  Regulations  regulating  the  Trade  with  Indian  Tiibes.    January,  1, 

1882.    13    p.    8o.    Paper. 
Annual  Report  for  1882. 
Ceneml  Land  Office : 

Instructions  to  Special  Agents  of  the  General  Land  Office,  issued  June  20, 1882. 

16  p.    8°.    Paper. 
United  States  Swamp  Land  Laws:  Regulations  and  Decisions  thereunder.    April 

18,1882.     15  p.    8P.     Paper. 
Coal  Land  Laws  and  Regulations  thereunder.     July  31, 1882.    7  p.    8^.    Pa]>er. 
United  States  National  Mufienm: 

Bulletin  11.    Bibliography  of  Fishes  of  the  Pacific  Coast  of  the  United  States 

to  the  end  of  1879,  by  Theodore  Gill.    64  p.    ^,    Paper. 
Bulletin  No.  22.    Guide  to  the  Flora  of  Washington  and  Vicinity.    264  p.    8*. 

Pai>er. 
Prooeadings  of  the  United  States  National  Museum.    Vol  4.    1882. 
CJnited  Skates  Patent  Office : 

DeeisioDSof  the  Commissioner  of  Patents,  1881.    537  p.     8P.    Paper. 
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United  States  Patent  Office— Continued. 

United  States  Statates  concerning  the  Registration  of  Trade-marks  and  Labels,  in. 
eluding  the  acts  of  March  3, 1881,  August  5,  18S2,  and  sections  3,  4,  5  of  the 
act  of  June  18,  1874,  with  the  rules  of  the  United  States  Patent  Office  relat- 
ing thereto.    Edition  of  October  1,  1882.    16  p.    8°.    Paper. 

Rules  of  Practice  in  the  United  States  Patent  Office.  Revised  April  15,  1882.    92 
p.    8°.    Paper. 
United  States  Pension  Office: 

Instructions  to  Examining  Surgeons  for  Pensions,  1882.    Ki  p.    8^.    Paper. 

A  Digest  of  the  Laws  of  the  United  States  governing  the  Granting  of  Army  and 
Navy  Pensions  and  Bounty  Land  Warrant's;  Decisions  of  the  Secretary  of  the 
Interior  and  Rulings  and  Orders  of  the  Commissioner  of  Pensions  thereunder. 
272  p.    8o.    Paper. 

Roster  of  Examining  Surgeons  appointed  under  the  authority  of  the  Commissioner 
of  Pensions.    140  p.    8°.    Paper. 

General  Instructions  to  Special  Examiners  of  the  United  States  Pension  Office, 
1882.    44  p.    8^.     Cloth. 

Treatise  on  the  Practice  of  the  Pension  Bureau  governing  the  Adjudication  of 
Army  and  Navy  Pensions,  being  the  Unwritten  Practice  formulated  by  Cal\in 
B.  Walker,  Deputy  Commissioner  of  Pensions.    129  p.    8^.    Paper. 

NAVY  DEPARTMENT. 

Register  of  the  Commissioned,  Warrant,  and  Volunteer  Officers  of  the  United  States 
Navy,  including  the  Officers  of  the  Marine  Corps  and  others.    January  1, 1882. 
208  p.    8^.    Paper. 
Register  corrected  to  July  1, 1882.    81  p.    8°.    Paper. 
Reports  of  Officers  of  the  Navy  on  Ventilating  and  Cooling  the  Executive  Mansion 

during  the  Illness  of  President  Garfield .    13  p.    8^.    Paper. 
Statistics  relating  to  the  Navies  of  the  World.     16  p.    8°.    Paper. 
Bureau  of  Equipment  and  Recruiting : 

Instructions  relative  to  Enlistments,  Discharges,  &o.,  of  the  United  States  Navy, 
1882.    72  p.    8o.     Paper. 
Bureau  of  Navigation : 

Navy  Scientific  Papers  No.  7.    Turning  powers  of  ships.    8°.    Paper. 

Navy  Scientific  Papers  No.  8.    Observations  for  dip.    8^.    Paper. 

Notes  on  Navigation,  by  Commander  Harrington.  8°. 

Treaties  and  Conventions  between  the  United  States  and  other  Countries,  1873- 

1881.    8°. 
International  Code  of  Signals  (corrected  edition).    8^. 
American  Practical  Navigator  (Bowditch),  revised  edition.    8°. 
Useful  Tables  (Bowditch),  revised  edition.    8°. 
Hydrographic  Office: 

Hydrographic  notices  for  1881,  Nos.  64,  66,  67-85  and  index.    SP,    Paper. 

for  1882,  Nos.  1-60.    8^.    Paper. 
Notices  to  mariners  for  1881,  Nos.  72,  85,  86,  87,  89,  93-108  and  index.    8^.   Paper. 

1882,  Nos.  1-106.    8o.    Paper. 
List  of  charts  published  during  the  quarter  ending  March  31, 1882.    8  pages.   8°» 

Paper, 
List  of  charts  published  during  the  quarter  ending  June  30, 1882.    7  pages.    SP, 

Paper. 
List  of  charts  published  during  the  quarter  ending  September  30, 1682.    7  pages. 

8P.    Paper. 
Charts  published  during  the  year: 
No.  .347.  Jamaica. 
No.  349.  Harbors  of  Jamaica. 
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Hydroj|;rapbic  Office— Continned. 
Cliarts  pnbliahed  daring  the  yeftr: 

No.  456.  OnlfofTeddo. 

No.  906.  Wrangel  Island. 

No.  907.  Rodgeis  Harbor. 

No.  908.  RodgeiB  Track. 

No.  911  a.  Circampolar  cbartu 

No.  911  b,  Circampolar  chart. 

No.  912.  Arctic  Sea. 

No.  887.  Amazon  River,  sheet  1. 

No.  307.  Havana,  Cuba. 

No.  888.  Amazon  River,  sheet  2. 

No.  889.  Amazon  River,  sheet  3. 

No.  890.  Amazon  River,  sheet  4. 

No.  891.  Amazon  River,  sheet  5. 

No.  892.  Amazon  River,  sheet  6. 

No.  893.  Madeira  River,  sheet  1. 

No.  894.  Madeira  River,  sheet  2. 

No.  348.  Port  Royal,  Kingston  Harbor,  Jamaica. 

No.  823.  South  Pacific  Ocean,  eastern  sheet,  lower  part. 

No.  823  a.  Soath  Pacific  Ocean,  eastern  sheet,  upper  part. 

No.  622.  Coast  of  Mexico. 

No.  920.  Port  Malaga,  Spain. 
Ksntical  Almanac : 

American  Nautical  Almanac  for  1885. 
American  Nautical  Almanac  for  1886. 
American  Ephemeris  and  Nautical  Almanac  for  1885. 

Supplement  to  the  American  Ephomeris  and  Nautical  Almanac  for  1881-1884. 
Astronomical  Papers  of  the  American  Ephemeris,  part  6. 
Astronomical  Papers  of  the  American  Ephemeris,  Vol.  I. 
Bareau  of  Steam-Engineering : 

Report  of  the  Board  on  the  Mallory  Steering  and  Propelling  Screw  as  applied  to 

the  United  States  torpedo-boat  '*Alarm.'' 
Report  on  the  vedette  boats  constructed  for  British  and  French  navies  by  the 

Herreshof  Manufacluring  Company. 
Annual  Report  for  1882. 
Admiral's  Office: 

Annual  Report. 
Bureau  of  Medicine  and  Surgery : 

Annual  Report  1880. 
Bareau  of  Provisions  and  Clothing: 

Pay-table  of  the  United  States  Navy.    New  edition. 
Bureau  of  Yards  and  Docks : 
Annual  Report  for  1882. 
Naval  Observatory : 

Astronomical  and  Meteorological  Observations  for  1878.    4^. 

Appendix  1, 1878 :  Monograph  of  the  Centrel  Parts  of  the  Nebulse  of  Orion.    230  p, 

43  illnstrations.    4^. 
Appendix  2,  1878 :  Liongitude  of  the  Observatory  of  the  John  C.  Green  School  of 

Science,  Princeton,  N.  J.    54  p.    4^. 
Meteorological  Observations  for  1878.     18  p.    4°. 

Appendix  1.    V  for  1879.    Parallax  of  A  Lyr»  and  Gl  Cygni.    64  p.    49, 
Instructions  for  observing  the  Transit  of  Venus,  December  6,  1882,  prepared  bv 

the  commission  authorized  by  Congress.    50  p.    4  plates.    4°. 
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POST-OFFICB  DEPARTaOENT. 

Letters  of  tbo  Poetmaeter-General  transmitting  to  tbe  President  a  letter  of  special 
counsel  and  the  report  of  Post-Office  Inspectors  Tidball  and  Skallcross  upon 
frandnlent  bonds  accomiianying  certain  bids  and  contracts  for  carrj'ing  the 
United  States  Mail.    65  p.    SP.    Paper. 

Regnlations  to  take  effect  January  1,  1883,  for  the  |i:nidanoe  of  postmasters  in  the 

transaction  of  the  international  money-order  bnsincss  between  the  United 

States  on  the  one  hand  and  Belgium  and  Tasmania  resi)ectiv«ly  on  the  other. 

8  p. 
Topographer's  Office  .* 

Post  Route  Maps: 

No.  21.  Utah. 

No.  23.  Montana,  Idaho,  and  Wyoming. 

No.  26.  Oregon  and  Washington. 

PUDUO  PBDrrXB. 

Annual  Report  for  the  fiscal  year  1882. 

BTATB  DBPAMlCnT. 

Commercial  Relations  of  the  United  States. 
No.  14.  December,  1881. 
No.  15.  January,  1882. 
No.  IG.  February,  1882. 
No.  17.  March,  1882. 
No.  la  AprU,  1882. 
No.  19.  May,  1882. 
No.  20.  June,  1882. 
No.  21.  July,  1882. 
No.  22.  August,  1882. 

BUPRKifs  couirr. 

Rules  of  the  Supreme  Court  of  the  United  States  and  Rnles  of  Practice  for  the  Circnit 
and  District  Courts  of  tlie  United  States  in  Equity  and  Aduiinilty  Cnses  and  Onlcis 
in  Reference  to  Appeahi  from  Court  of  Claims.  Revised  and  correctecL  74  p. 
8°.     Paper. 

United  States  m.  John  W.  Dorsey  ei  al.    152  p.    8°.    Paper. 

TREASURY  DEPARTMENT. 

Annual  Report  of  the  Secretary  for  1883. 

Annual  Report  of  the  Secretary  for  1882,  with  tables. 

Finance  report  of  the  Secretary  for  1882. 

Statement  of  Balances,  Appropriations  and  Expenditures  for  1881. 

Combined  Statement  of  the  Receipts  and  Disburaements  of  the  United  States  for  tbe 

year  ended  June  30,  1881. 
Digest  of  Appropriations  for  1883. 
Digest  of  Navy  Appropriations  for  the  year  1883. 
Estimates  of  Deficiencies  in  Appropriations  for  1882.    (House  Execntlve  Document 

No.  33,  Forty-seventh  Congress,  first  session.) 
Estimates  of  Appropriations  for  1884. 
Revbied  Estimates,  Treasury  Department. 
Claims  allowed  under  Balances  of  Exhausted  Appropriations.    Act  June  14, 188L 

(House  Executive  Document  No.  26,  Forty-seventh  Congress,  first  session.) 
Claims  allowed  under  act  of  July  4,  18G4.    (House  Executive  Document  No.  23, 

Forty-seventh  Congress,  fint  session.) 
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LawB  relating  to  National  Banks. 
Laws  and  ExecntiTO  Orders  relating  to  Alaska. 
Beceipts  and  Expenditores  of  the  United  States  for  1675,  1876, 1877. 
Synopsis  of  Department  Decisions^  December,  1881,  to  November,  1882. 
Report  on  Mineral  Waters,  by  Special  Agent  Tichenor. 

Report  on  the  Tariff  and  Customs  Laws  and  Administration,  by  Special  Agent  Tich- 
enor. 
Report  on  the  Silver  Profit  Fond,  by  William  Sherer. 
Report  on  Drawback  on  Sugars,  by  Special  Agent  Chamberlin. 
The  National  Loans  of  the  United  States  from  July  4,  1776  to  Jane  30,  1880,  by  R.  A. 

Bayley. 
Comparative  Rates  of  Wages  in  the  United  States  and  Foreign  Countries.    (Senate 

Executive  Document  No.  173,  Forty-seventh  Congress,  first  session.) 
Statistical  Abetilftct  No.  4.   (House  Executive  Document  No.  133,  Forty-seventh  Con- 
gress, first  session.)  ' 
Biographical  Sketch  of  the  life  of  Rear-Admiral  John  Rodgers,  United  States  Navy. 
Report  on  Pleuro-pneumonia  by  Treasury  Cattle  Commission.    (Senate  Executive 

Document  No.  106,  Forty-seventh  Congress,  first  session.) 
Report  of  Commission  on  the  Condition  of  Winder's  Building. 
Decision  of  the  Supreme  Court  of  the  United  States  on  Sugar  in  re  Merritt  v$.  Welsh 

eial 
Report  of  the  United  States  Assay  Commission. 
Report  on  the  Division  of  Stationery,  Printing,  and  Blanks,  Secretary's  Office,  by  the 

Committee  appointed  by  the  Secretary  of  the  Treasury. 
Supervising  Special  Agent  of  the  Treasury  Department,  Annual  Report  for  1882. 
Supervising  Architect:  Annual  Report  for  1882. 
Boieau  of  Engraving  and  Printing:  Annual  Report  for  1882. 
Bureau  of  the  Mint:  Annual  Report  for  1882. 
Inspector-General  of  Steam-Vessels: 

Annual  Report  for  1882. 

Revised  Rules  and  Regulations. 

Manual  of  Laws  and  Regulations. 

Laws  governing  the  Inspection  of  Foreign  Passenger  Steam-Vessels. 

Proceedings  of  the  Thirtieth  Annual  Meeting  of  the  Board  of  Supervising  Inspect-^ 
0T8  1882.    Parts  1  and  2. 
Bureau  of  Statistics : 

Annual  Report  for  1882. 

Annual  Report  for  1881,  parts,  1  and  2. 

Statements  Nos.  1-17  of  the  Annual  Report  for  1882. 

Statements  Nos.  26-34  of  the  Annual  Report  for  1882. 

Advanced  Statement  of  Immigration  into  the  United  States  for  the  fiscal  year  18821 

List  of  Merchant  Vessels  of  the  United  States  for  the  fiscal  year  1862. 

Report  on  the  imports,  exports,  immigration,  and  navigation  of  the  United  States: 
Second  quarter,  Third  quarter.  Fourth  quarter,  1881-^82. 
First  quar  er  1882^83. 

Preliminary  Report  on  Foreign  Commerce  of  the  United  States  for  the  fiscal  year 
1882,  including  report  for  June,  1882. 

Statement  of  the  Foreign  Commerce  of  the  United  States: 

December,  1881.  January,  1882.  February,  1882.  March,  1882.  April,  1882. 
May,  1882.  July,  1882.  August,  1862.  September,  1882.  October,  1882, 
November,  1882. 

Summary  Statements  of  the  Imports  and  Exports  of  the  United  States: 
November,  December,  1881.    January  to  October,  1H82. 
Life-Saving  Service : 

Annual  Report  of  the  Superintendent  for  the  fiscal  year  1881. 

Rules  and  Regulations  of  the  Board  on  Life-Saving  Appliances. 

H.  Mia,  26 8 
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First  Comptroller  of  the  Treasury : 

Annual  Report. 
Second  Comptroller  of  the  Treasury : 

Annual  Report. 

Deoiaions  of  the  Second  Comptroller  relative  to  the  pay  of  officers  of  the  Army 
under  act  of  March  2, 1887. 
Commissioner  of  Customs : 

Annual  Report  of  the  Commissioner  for  18H2. 

List  of  the  principal  officers  of  the  Customs  Service. 
Register  of  the  Treasury :  Annual  Report  of  the  Register  for  188Si 
First  Auditor  of  the  Treasury :  Annual  Report  for  1682. 
Second  Auditor  of  the  Treasury :  Annual  Report  for  1882. 
Third  Auditor  of  the  Treasury :  Annual  Report  for  1882. 
Fourth  Auditor  of  the  Treasury :  Annual  Report  for  1882. 
Fifth  Auditor  of  the  Treasury :  Annual  Report  for  18tS. 
Sixth  Auditor  of  the  I'reasury :  Annual  Report  for  1882. 
Treasurer  of  the  United  States : 

Annual  Report  for  1882. 

Annual  Report  on  the  sinking  fhnd  debt  of  the  District  of  Columbia  for  the 
fiscal  year  1861. 

Annual  Report  on  the  sinking  ftind  debt  of  the  District  of  Columbia  for  the 
fiscal  year  1882. 
Assistant  Treasurer  of  the  United  States : 

Catalogue  of  blank  books  and  blanks  used  in  the  office  of  the  Assistant  Treas- 
urer of  the  United  States  in  New  York  City. 
Comptroller  of  the  Currency : 

Annual  Report  for  1882. 

Annual  Report  for  1882,  with  appendix. 
Internal  Revenue : 

Annual  Report  for  1882. 

Annual  Report,  with  tables. 

Collection  of  circulars,  specials,  decisions,  and  circular  letters. 

Report  on  the  condition  of  the  Internal-Revenue  Service  for  the  fibcal  jear  188^ 
Revenue  Marine:  List  of  officers  of  the  Revenue  Marine  Service. 
Light-House  Board : 

Annual  Report  of  the  Chairman,  1862. 

Official  announcement  of  the  death  of  Rear-Admiral  R.  H.  Wyman,  Chairman  of 
the  Board. 

Laws  relating  to  the  Light-House  Establishment  passed  at  the  first  session  of 
Forty-seventh  Congress. 

Light-House  List  Atlantic,  Gulf,  and  Pacific  coasts  of  the  United  States. 

Light-House  List  Northern  Lakes  and  River  coasts  of  the  United  States. 

Li9t  of  buoys,  beacons,  ^bc. :  First  to  Twelfth  Light-House  District. 
United  States  Coast  and  Geodetic  Survey : 

Summary  of  the  Annual  Report  of  the  Superintendent  for  1882. 

Tide  Tables  Atlantic  coast  of  the  United  States. 

Tide  Tables  Pacific  coast  of  the  United  States. 
Marine  Hospital  Service : 

Annual  Report  of  the  Supervising  Surgeon-General  for  1882. 

Report  on  Tellow  Fever  in  Texas. 

Medical  Officers  and  Assistant  Surgeons  of  the  Marine  Hospital  Service. 

WAR  DBPARTMEirr. 

Official  Army  Register,  January,  1882.    396  pages.    8°.    Paper. 
Records  of  Officers  and  Soldiers  Killed  in  Battle  and  Died  in  Service  during  the  Florida 
War.    64  p.    8°.    Paper. 
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War  of  the  Rebellion :  Offloial  Records  of  the  Union  and  Confederate  Armies. 

I.    Volames  4  and  5.    49,    Cloth. 
Alphabetical  Catalogue  of  the  War  Department  Library  (including  Law  Library), 

Authors  and  Subjects,  1882.    325  p.    4^.    Paper. 
Report  of  an  inspection  of  the  Artillery  School  at  Fort  Monroe,  Yirginlay  Kay,  1883. 

27  p.    8°.    Paper. 
Regulations  of  the  Army  of  the  United  States,  and  General  OrdexB  in  force  on  the  17th 

of  February,  1881,  with  an  appendix  containing  all  military  laws  in  force  Feb- 
ruary 17, 1881,  not  contained  in  this  code.    1,385  p.    8°.    Paper. 
A^utant-General's  Office : 

Report  of  Lieut.  Gen.  P.  H.  Sheridan  of  his  Expedition  through  the  Big  Horn 
Mountains,  the  Yellowstone  National  Park,  &c    34  p.    2  maps.    8^.    Paper. 

Laws,  Rulings,  and  Decisions  Governing  the  Military  Crime  of  Desertion,  compiled 
by  Fred.  F.  Wilson,  1882.    80  p.    8^^.    Paper. 

Subject-index  to  the  General  Orders  of  the  War  Department  from  January  1, 
1861,  to  December  31,  1880,  compiled  by  Jerediiah  C.  Allen.  606  p.  9> 
Paper. 

General  Orders : 

For  1881,  Nos.  77,  78,  80,  81,  82,  84-89,  92,  93,  and  index. 
For  1882,  Kos.  1  to  120. 

Orders  for  1881,  Nos.  67-70,  and  index.     8°.    Paper. 
1882,  Nos.  1  to  66.    8".    Paper. 
Bureau  of  Military  Justice: 

Annual  Report  of  the  Advocate-General  for  1882. 
Chief  Signal  Office: 

Professional  Papers  No.  1.  Solar  Eclipse. 

Professional  Papers  No.  3.  Auroas. 

Professional  Papers  No.  4.  Tornadoes. 

Professional  Papers  No.  5.  Time  Balls. 

Instructions  to  Voluntary  Obserrers  of  the  Signal  Service.    108  p.   8^.    Paper. 

Daily  Bulletin  of  Synopses,  Indications,  and  Facts  October,  1877. 
Engineer  Bureau : 

Extracts  from  the  Reports  of  Decisions  of  the  Supreme  Court  of  the  United  States 
concerning  navigable  waters,  repaying  proprietors,  bridges,  boundaries  be- 
tween States,  eminent  domain,  title  to  certain  lots  in  Washington  City,  con- 
tracts, compiled  by  John  G.  Parke,  Lieut.  CoL  of  Engineers,  1882.  264  p. 
8°.    Paper. 

Professional  Papers,  No.  23:  Report  upon  Experiments  and  Investigations  to  De- 
velop a  System  of  Submarine  Mines.    444  p.    4°.    Paper. 

Decrease  of  Water  in  Springs,  Creeks  and  Rivers,  by  Gustav  Wex,  translated  by 
Major  G.  Weitzel,  United  States  Army.    57  pages.    8^.    Paper. 

Translations  of  Treatises  on  Improvements  of  Non-tidal  Rivers,  by  M%].  William 
£.  MerrUL    4^.    129  p. 

Contributions  to  the  Theory  of  Blasting  or  Military  Mining,  translated  by  Capt. 
C.  W.  Raymond. 

Annual  Report  1881.    3  vols.,  with  maps.     8P,     Cloth. 

Professional  Papers  No.  24 :  Report  on  the  Primary  Triangulation  of  the  Lake 
Survey,  by  Lieut.  Col.  C.  B.  Comstock.    4^.    Cloth. 

Laws  of  the  United  States  relating  to  the  construction  of  bridges  over  the  naviga- 
ble waters  of  the  United  States  from  March  2, 1805,  to  March  3, 1881,  compiled 
under  the  direction  of  Lieut.  Col.  John  G.  Parke. 

CompilAtion  of  Opinions  of  Attorneys- General  relative  to  acquisition  of  lands, 
contracts,  Sco.,  Vols.  1  to  16  inclusive,  compiled  under  the  direction  of  Lieut. 
Col.  John  G.  Parke. 

Annual  Report  for  1882.    3  volumes.    8^.    Clothe 
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Headquarters  of  the  Army : 

Map  illuBtrating  the  defense-  of  Savannahi  Ga.,  and  the  operations  resulting  in 

its  capture  by  the  Army  conunanded  by  Mi^.  Gen.  W.  T.  Sherman. 
Kap  illustrating  the  operations  of  the  Army  under  command  of  Gen.  W.  T.  Sher- 
man, in  Georgia,  from  May  5  to  September  4, 1864. 
Annual  Beport,  1882. 
Ordnance  Bureau : 

Ordnance  Notes  173.  Machine  Guns— Their  status  in  war&re. 

174.  Italian  100-ton  Gun. 

175.  Dephosphorization  of  Iron  and  SteeL 

176.  Vent  Punch  and  Gimlet. 

177.  Friction  Primers  for  Cannon. 

178.  Flank  Defense. 

179.  Infantry  Equipments. 
160.  Erupp's  Ballistic  Tables. 

181.  Photography — Gunpowder  Analyses. 

182.  Field  Artillery. 

183.  Modem  Rifles. 

184.  The  Attack  on  Armor-clad  Vessels  by  Artillery. 

185.  Cartridges — Friction  Primers. 

186.  The  National  Defenses  of  England. 

187.  Modem  Ordnance. 

188.  Telescopic  Sight. 

189.  Army  Wagon  Transportation. 

190.  Mechanical  Motion. 

191.  Report  of  Sea-coast  Artillery  Practice. 

192.  Metrical  into  United  States  Measures. 

193.  The  Le  Bouleug^  Chronograph. 

194.  Field  Gun  Carriage. 

195.  On  the  Metallurgy  and  Manufacture  of  Modem  British  Ord- 

nance. 

196.  On  the  Application  of  Solid  Steel  to  tlie  Manufacture  of 

Small-arms,  Projectiles,  and  Ordnance. 

197.  Notes  on  the  Manufacture  of  Small- arms,  &.Q,,  at  the  Boyal 

Small  Arms  Factory.    Enfield  Loch. 

198.  Machine-guns,  and  how  to  use  them. 

199.  Small-arm  Firing. 

200.  Range  and  Position  Finding — ^Past  and  Present. 

201.  Report  on  Cranston's  Safety  Lighting  Attachment  for  Lan- 

terns for  the  Life-saving  Senrice. 

202.  The  Folger-Micbelson  Densimeter. 

203.  The  Progress  in  Naval  Artillery  from  1855  to  1880. 

204.  Firing  Investigations  of  the  Steel  Works  of  Frederick  Kmpp, 

made  at  the  Meppen  Firing  Ground. 

205.  The  Question  of  Heavy  Guns. 

206.  Fire  Upsetting  Machiue. 

207.  Torpedoes — Their  disposition  and  radius  of  destructive 

effect. 

208.  Recent  Experiments  with  a  11-inch  Compound  Armor  Plate 

at  Shoeburyness. 

209.  A  proposed  Armament  for  the  Navy. 

210.  Type  of  Armored  Vessel  and  Cruiser  best  suited  to  the  needs 

of  the  United  States. 

211.  The  United  States  Steamer  Alarm. 

212.  Chemical  Theory  of  the  Combustion  of  Gunpowder. 
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Oidnance  Boieau — Continued. 

Ordnanoe  Notes  213.  The  Development  of  Armor  as  applied  to  Ships. 

214.  Preftervation  of  Wood. 

215.  The  Employment  of  Torpedoes  in  Steam-launches  against 
•  Men-of-war. 

216.  The  Supply  of  Ammunition  to  Infiiuitry  on  the  Field  of  Battle 

217.  Wallace's  Intrenching  Tool. 

218.  The  Interior  Economy  of  a  Prussian  Regiment. 

219.  A  Short  Narrative  of  the  Afghan  Campaigns  of  1879-'d(P81, 

from  an  Engineer's  point  of  view. 

220.  Magazine  Rifles. 

221.  Krupp  Experiments. 

222.  Explosives:  Notes  on  Nitro-Glyoerine. 

223.  Bombardment  of  Alexandria  by  the  English  July  11, 1882. 

224.  Rifled  Howitzers  and  Mortars. 

225.  Deviations  of  Small-arm  Projectiles. 

226.  Fortress  Warfare. 

227.  Training  of  Garrison  Artilleryi  Ac. 

228.  Determination  of  the  Value  of  "  C,"    Didion's  Formula. 

229.  Steel  for  Structures. 

230.  The  Theory  of  the  Gkw  Engine. 

231.  Instructions  for  use  of  the  Frankford  Arsenal.    Hand  tools 

for  unloading  Cartridges. 

232.  Some  Considerations  respecting  Desertion  in  the  Army. 

233.  The  Theoretical  Rifle  (El  Fusil  Racional). 

234.  Some  Thoughts  about  the  Future  of  our  Army. 
Notes  on  Construction  of  Ordnance : 

1.  Resistance  to  Ddcollasement  (unbreeching)  in  Breech-Loading  Cannon. 

2.  Recapitulation  of  Experiments  on  Cast-steel  Hoops. 

3.  Plan  of  Gun  Construction ;  Cast  Iron  strengthened  with  Bands  of  cold-ham- 

mered or  cold-rolled  Steel. 

4.  Mechanical  Tests  on  the  Resistance  of  Metals. 

5.  Verification  of  the  Hooping  for  Cannon  in  the  Italian  Service. 

6.  The  resistance  of  Hollow  Cylinders  and  of  Cannon ;  new  studies. 

7.  The  resistance  of  Hollow  Cylinders  and  Cannon ;  new  studies. 

8.  Trials  of  Expanding  Sabots  for  Projectiles;  Rifle  Muzzle-loading  Mortars. 

9.  Resistance  of  Metallic  Tubes,  Simple  and  Compound,  with  application  to  the 

Construction  of  Cannon. 

10.  Resistence  of  Simple  snd  Compound  Metallic  Tubes  with  application  to  the 

Construction  of  Cannon. 

11.  Special  Elasticity;  Experiments  to  determine  its  Value  and  Deductions  con- 

cerning its  application  for  increasing  the  Advantages  derived  from  the 
Use  of  Hoops  in  Gun  Construction. 

12.  Treatment  of  Steel. 

13.  Fabrication  of  Cannon  in  France. 

14.  Exi>eriments  on  Hooping  9"  .45  guns. 

15.  Physical  Properties  of  Metals. 

Pay  Department :  Annual  Rei>ort  for  1882. 
Quartermaster-General's  Office: 

Fuel  for  the  Army,  1882. 

Unifbrm  for  the  Army,  1882. 

Specifications  for  means  of  transportation  of  panlins,  stoves,  ranges,  lamps,  and 
fixtures  for  use  in  the  United  States  Army  in  1882. 

Annual  Report  for  1882. 
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SnbslBtence  Department : 

Notes  on  bread  making,  permanent  and  field  oyens  and  bake  honaes,  prepared  bj 
direction  of  the  CommiBsary-Gtoneral  of  Subsistence,  by  Miy.  George  Bell,  C. 
S.,  U.  S.  A.,  with  extracts  from  notes  on  flonr  by  the  same  officer.    143.  p.   8P. 
Paper. 
Annual  Report,  1882.  * 

Aimy  Ration:  Issue  and  convertion  tables. 
8urgeon*Oeneral's  Office :  Index  Catalogue  of  the  Library.    Vol.  3.    4^.    Cloth. 
United  States  Geographical  Surveys  West  of  the  One  Hundredth.  Meridian : 

Final  Report  Vol.  3,  Supplement :  Report  upon  Geological  Examination  in  South- 
ern Colorado  and  Northern  New  Mexico.    420  p.    36  p.  appendix.   4^.   Cloth. 


REPORT  OF  THE  ASSISTANT  DDBEOTOR  OF  THE  UNITEI> 
STATES  NATIONAL  MUSEUM  FOR  1882, 

Prof.  Sfbnoeb  F.  Bakd, 

Director  of  the  United  States  National  Museum : 
Sib:  I  have  the  honor  to  snbmit  herewith  a  report  npon  the  work  of 
the  MoBenm  for  the  year  1882,  in  which  are  included  certain  sugges- 
tions relative  to  the  administration  of  the  Museum,  which  may  at  some 
future  time,  either  in  their  present  form  or  with  modifications,  be  recom- 
mended for  adoption. 

Very  respectftUly, 

O.  BROWN  OOODE, 

Assistant  Director. 
TJ.  8.  National  Musbtjic,  Januarf/ 1, 1883. 


With  the  beginning  of  the  year  1882  systematic  work  in  the  reorgan- 
ization and  installation  of  the  collections  may  be  said  to  have  been 
foirly  commenced.  Although  something  had  been  accomplished  in  the 
three  or  four  months  prior  to  the  above  date,  the  work  was,  for  the  most 
part,  experimental.  The  year  1882  may,  therefore,  be  regarded  as  the 
first  year  of  the  occupation  of  the  new  building. 

On  January  1, 1882,  was  issued  Circular  No.  1,  containing  a  plan  of 
organization  and  regulations.  This  pamphlet  contains  58  pages,  and 
in  it  are  defined  the  limits  of  each  department  of  work,  the  duties  of  every 
officer,  and  the  routine  to  be  followed  in  each  kind  of  administrative 
work.* 

This  code  of  regulations  has  been  systematically  enforced  during  the 
year  with  consequent  important  improvement  in  the  efficiency  of  each 
department. 

Cases, — ^Much  thought  and  time  have  been  expended  in  making  experi- 
ments for  the  purpose  of  ascertaining  what  forms  of  cases  are  most  suit- 
able for  the  exhibition  of  our  collections.  Old  patterns  have  been  modi- 
fied and  new  ones  invented.  A  detailed  account  of  these  exi>eriments, 
and  their  results,  will  be  submitted  at  some  future  time.  Four  thousand 
five  hundred  and  eighty-six  cases  and  boxes  of  various  patterns  have 
been  received,  as  specified  in  the  accompanying  schedule.    They  have 

*  See  Appendix  to  Proceedings  United  States  National  Masenm,  Vol.  IV,  following 
page  534, 
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l)eeiiy  as  a  role,  constracted  by  contraot  after  the  speoiflcatioiiB  had  been 
submitted  for  competitioii  to  a  number  of  reliable  firms  in  Washington^ 
Baltimore,  and  Philadelphia.  The  glass  has  been  imported  fi:ee  of 
^uty,  the  locks  and  other  hardware  purchased  of  manufacturers,  and 
the  finishing  of  the  wood- work,  the  setting  of  the  glass,  and  the  fitting 
up  of  the  interiors  with  shelves,  and  otherwise  preparing'them  for  the 
reception  of  specimens,  have  been  done  by  a  force  of  men  working  in  the 
Museum  building,  paid  by  the  day  or  job,  as  was  found  in  each  par- 
ticular instance  to  be  more  economical  and  satisfactory. 

The  adoption  of  a  peculiar  style  of  case,  known  as  the  ^'  unit-box," 
for  the  exhibition  of  many  classes  of  objects,  has  rendered  it  necessary 
to  employ  a  number  of  mechanics  in  mounting  the  specimens  for  dis- 
play. In  this  work  several  women  have  been  employed,  who  have 
proved  to  be  industrious  and  skillfol. 

The  following  is  a  list  of  cases  in  use  in  the  Museum  and  for  the 
most  part  received  during  the  year : 

Case  A  (3.  3).  Pier  uprights,  8' G''  x  3' 3''  x  ^ 28 

B  (4.  4).  Floor  uprights,  8'  6''  x  4'  4''  x  7'.   11 

B(3.3).  Floor  uprights,  8' 6''  x  3' 3"  x  7'.. 30 

0(1.3).  Door  screens  8' 6''  x  T  3''  x  7' 25 

0(2.2).  Door  screens,  8' 6''  x  2' 2''  x  V 28 

D(1.3).  Sliding  screens,  8' 6''  x  1' 3''  x  V 55 

D  (2.  2).  Sliding  screens,  8'  6''  x  2'  2^'  x  7'    11 

B.  Flat  screens 63 

F  (1. 2).  Fold  screens,  half  pillar , .  •  11 

O.  Slope  screens 1 

fa.  Table  uprights 21 

I.  Unit  tables 91 

J  Ji  J4.  Unit  drawers ...  2,490 

K.  Unit  boxes • 1,606 

L.  Wall  uprights 4 

K.  Gothic  alcoves 18 

O.  Basement  drawer-storage 6 

P.  Sectional  library  cases 14 

Q.  Standard  shelf-stacks 29 

B.  Standard  pigeon-hole  stacks 30 

S.  Quarter  tables 22 

Trophy  cases 1 

Oostume  cases 1 


4,586 


Labels. — Similar  experiments  have  been  made  in  regard  to  labels, 
many  different  styles  of  type  and  colors  of  paper  and  methods  of  ar- 
rangement having  been  tried.    It  has  been  found  necessary  to  employ 
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a  printer  to  oi>erate  the  presses  belonging  to  the  Mnseam,  and  his  serv- 
ices have  been  particularly  valuable  in  this  work  of  experimenting. 
One  of  the  chief  obstacles  to  the  labeling  of  the  collections  has  been 
the  uncertainty  as  to  what  form  of  label  should  be  used,  while  another 
difficulty,  equally  embarrassing,  has  been  experienced  in  endeavoring  to 
decide  exactly  how  much  descriptive  matter  might  properly  and  effect- 
ively be  printed  on  a  given  label.  Nearly  1,200  objects  have,  however, 
been  finally  labeled,  and  this  work  is  rapidly  advancing. 

Fitting  up  Laboratories.-Sevemi  of  the  curators'  laboratories  have 
been  fitted  up  with  storage  cases  and  furniture,  and  are  now  better  sup- 
plied with  conveniences  for  work  than  ever  before.  Among  these  may 
be  specially  mentioned  those  in  the  departments  of  birds,  fishes,  mol- 
Insks,  insects,  mvertebrate  fossils  and  fossil  plants;  and  the  increased 
facilities  for  work  thus  afforded  to  the  several  curators  cannot  fail  to  be 
productive  of  gr^at  general  advantage  to  the  Museum. 

Monthly  Reports, — ^During  the  year  each  curator  and  chief  of  depart- 
ment has  submitted  to  the  Director  a  monthly  report  of  the  operations 
of  his  department. 

Storage  and  Archives. — ^The  Begistrar,  Mr.  S.  G.  Brown,  has  had  in 
'charge  the  Department  of  Begistry  and  Storage,  his  duties  being  the 
keeping  of  the  registry  books,  the  reception  and  assignment  of  packages, 
the  packing  and  unpacking  of  boxes,  and  the  acknowledgment  of  dona- 
tions. He  has  also  had  in  charge  the  department  of  archives.  The 
storage  rooms  have  been  entirely  rearranged  and  a  card-catalogue  of 
their  contents  prepared,  and  the  records  of  the  year  have  been  carefully 
kept,  in  accordance  with  the  requirements  of  the  new  code  of  regulations, 
besides  which  considerable  progress  has  been  made  in  the  work  of  arrang- 
ing in  a  similar  manner  the  accumulations  of  past  years.  The  rules  for 
the  administration  of  collections,  as  specified  upon  pages  25  and  26  of 
the  '^Plan  of  Organization,"  already  referred  to,  have  been  faithfully  put 
upon  trial  by  the  Begistrar,  and  have  been  found  thoroughly  practicable 
and  much  to  the  advantage  of  the  general  service  of  the  Museum. 

Library, — ^The  Librarian,  Mr.  Frederick  W.  True,  has  successfully 
carried  out  the  regulations  and  specifications  issued  in  the  ^^Plan  of 
Organization,"  on  pages  37  and  38.  The  establishment  of  the  central 
and  sectional  libraries  has  been  perfected,  and  a  complete  card  cata- 
logue prepared. 

The  Library  is  now  estimated  to  contain  5,800  books  and  5,500  pam- 
phlets. 

The  Library  room  has  been  remodeled  and  enlarged  during  the  year, 
and  will  now  accommodate  conveniently  at  least  10,000  volumes.  Fuller 
details  may  be  found  in  the  report  of  the  Librarian. 

Publioatums. — Volume  rv  of  the  '<  Proceedings  of  the  National  Mu- 
seum" for  1881,  has  been  published,  under  the  editorship  of  Dr.  T.  H. 
Bean.    It  is  a  book  containing  534  pages,  with  an  appendix  consisting 
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of  eighteen  drcnlars  (in  all  142  pages),  explanatory  of  the  work  pro- 
posed for  the  Mnseum.    A  list  of  these  eirculars  is  here  appended. 


No.    X.  Plan  of  organization  and  regalations 58 

No.    3.  Cironlar  addieased  to  Mends  of  the  MoBonm 2 

No.    3.  Circular  in  refeienoe  to  petroleum  collections 2 

No.    4.  Circular  concerning  the  department  of  insects 1 

No.   5.  Establishment  and  officers 2 

No.   6.  Classification  and  arrangement  of  the  materia  medica  collections.    By 

James  M.  Flint,  snrgeon,  United  States  Navy 2 

No.   7.  A  classification  of  the  forms  in  which  drags  and  medicines  appear  and 

are  administered.     By  James  M.    Flint,  surgeon,  United  States 

Navy 7 

No.    8.  Memoranda  of  collectors  of  drugs  for  the  materia  medica  section  of  the 

National   Museum.     By  James  M.  Flint,  surgeon,  United  States 

Navy 2 

No.   9.  Circular  in  reference  to  the  building-stone  collection 9 

No.  10.  Two  letters  on  the  work  of  the  National  Museum.    By  Bamet  Phil- 

Hps , 10 

No.  11.  A  provisional  classification  of  the  food  collections.     By  Q.  Brown 

Ooode 18 

No.  12.  Classification  of  the  collection  to  illustrate  the  art  of  taxidermy 2 

No.  13.  Outline    of    a  scheme   of    Museum  classification.      By   G.    Brown 

Goods 4 

No.  14.  Circular  requesting  material  for  the  Library 3 

No.  15.  The  organization  and  objects  of  the  National  Museum 4 

No.  16.  Plans  for  the  installation  of  collections 8 

No.  17.  Contributions  and  their  acknowledgment 1 

No.  la  List  of  publications  of  the  United  States  National  Museum 12 

Balletin  19  of  the  Maseom,  consistiDg  of  Mr.  Samuel  EL  Scaddei's 
^^KomenclatorZoologicaSy"  has  been  published  during  the  year;  also 
Bulletin  11|  consisting  of  Prof.  Theodore  Oill's  ^<  Bibliography  of  the 
Fishes  of  the  Pacific  Coast; "  Bulletin  22,  consisting  of  Mr.  Lester  F. 
Ward's  ^^  Guide  to  the  Flora  of  Washington  and  Vicinity ; "  and  Bulle- 
tin 24y  consisting  of  Dr.  H.  0.  Yarrow's  ^'  Gheck-List  of  North  Ameri- 
can Beptilia  and  Batrachia,"  complete  the  list  of  those  published  in 
1882.  Bulletin  23  has  been  sent  to  press.  Bulletins  16  and  20  have 
been  passing  through  the  press  during  the  year,  but  have  not  yet  been 
issued. 

Dr.  Bean  has  prepared  a  list  of  the  publications  of  the  Museum,  with 
indexes.  This  has  been  printed  in  Circular  18,  and  is  of  great  aid  in 
the  consultation  of  the  matter  which  has  been  published  by  the  Museum 
during  the  last  seven  years.  It  has  not  yet  been  found  practicable  to 
issue,  from  time  to  time,  as  provided  for  in  Section  0  of  the  '*  Plan  of 
Organization,"  the  list  of  accessions  to  the  Museum,  although  the  de- 
sirability of  such  a  publication  as  this  is  growing  constantly  more  ap- 
parent. 

Duplicates  and  HA^changes. — ^During  the  year  1882  there  were  only 
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three  of  the  departments  of  the  Museum  that  attempted  any  regolar 
distribation  of  specimensi  viz : 

Spedmena. 

DepartmeDtof  birdB dSpackages,     597  species 89^ 

Department  of  inyertebrates..  SOpackages 9,986* 

Department  of  minerals SOpackages,     793Bpecie8 995 

Atotalof 92  packages 11,873. 

There  were  also  sent  from  the  Mnseom  to  individnals  and  collectors  in  the 
field  312  packages,  consisting  of  single  specimens,  smaU  lots,  and  collecting 
materials,  aggregating  518  specimens 518- 

MakinginaU 12,391 

Doring  the  year,  1Q2  applications  for  specimens  were  received  from 
masenmSy  schools,  and  individuals;  and  of  these  and  previous  applica- 
tions on  file,  98  have  been  supplied  in  whole  or  in  part. 

The  total  number  of  specimens  distributed  prior  to  the  close  of  1882  is- 
about  435,000. 

Property  and  Supplies. — Operations  in  this  department  have  been 
greatly  facilitated  during  the  year  by  the  introduction  of  two  impor- 
tant measures. 

There  is  now  only  one  order-book|  which  is  kept  in  the  office  of  the 
Assistant  Director,  and  no  supplies,  however  small,  can  be  obtained 
without  the  filing  of  a  formal  requisition  specifying  the  probable  cost  of 
the  articles  required.  The  requisitions  approved  are  numbered  to  corre- 
spond with  the  serial  numbers  in  the  order-book,  and  are  filed  away  for 
reference.  Every  expenditure  is  thus  placed  on  record,  and  the  sum 
total  of  the  prices  entered  on  the  order-book,  together  with  the  amount 
of  the  regular  pay-roll,  will,  at  the  end  of  any  month,  indicate  exactly 
the  amount  of  liabilities  for  the  month.  A  requisition  for  the  hire  of 
a  laborer  for  half  a  day  is  treated  in  the  same  manner  as  that  for  a 
large  order  of  goods. 

In  addition  to  this,  a  property  clerk  hus  been  appointed  to  take  the 
charge  of  unpacking  and  cataloguing  every  article  of  furniture  or  supply 
received,  of  issuing  the  same  upon  ^^  house  requisitions,"  and  of  prepar- 
mg  a  semi-annual  report,  thereby  relieving  the  Superintendent  of  the- 
bbor  and  responsibility  of  this  work.  * 

Ur.  0.  W.  Schuermann  was  appointed  property  derk  on  July  1, 1882,. 
and  has  been  efficient  in  his  work.  He  has  submitted  perfect  inveuto- 
ries  of  all  articles  in  the  several  buildings,  and  also  statements  of  the 
exact  quantity  of  each  kind  of  article  received  during  the  year,  bal- 
anced by  a  report  of  the  quantity  of  each  article  now  in  stock  and  the 
exact  disposition  of  such  articles  as  have  been  issued  upon  requisition.. 

The  property  clerk  has  also  been  charged  with  the  duty  of  inspect- 
ing and  reporting  upon  each  article  of  furniture  and  all  supplies  pur- 
chased for  the  Museum. 

Aeeowds. — As  heretofore,  all  accounts  have  been  administered  under 
the  direction  of  the  Chief  Olerk  of  the  Smithsonian  Institution,  and  all 
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payments  have  been  made  throngh  his  office.  The  qnestion  of  receipts 
and  expenditures  will  not  be  discussed  in  this  report,  since  it  is  in- 
^ladedy  as  hitherto,  in  the  report  of  the  Executive  Oommittee  of  the 
Board  of  Eegents  of  the  Smithsonian  Institution. 

Buildings  and  Labor, — Under  the  administration  of  Mr.  Henry  Horan, 
superintendent  of  the  buildings,  tlie  watchmen,  mechanics,  and  the 
laborers  have  rendered  exceedingly  efficient  service.  The  published 
regulations  *  have  been  put  into  effect,  and  found  not  only  practicable, 
but  of  great  advantage  in  promoting  the  efficiency  of  all  departments. 

There  are  now  upon  the  permanent  roll  in  this  department  one 
superintendent  of  buildings,  two  assistant  superintendents  of  buildings, 
one  engineer,  one  assistant  engineer,  three  firemen,  three  carpenters, 
two  painters,  one  mason,  twelve  watchmen,  four  janitors,  twenty  labor- 
•era,  four  messengers,  and  two  cleaners. 

In  addition  to  the  permanent  force,  several  mechanics,  chiefly  car- 
X>enters,  have  been  working,  under  the  direction  of  the  superintendents, 
•on  the  construction  and  fitting  up  of  cases.  It  has  been  found  more 
economical  and  satisfactory  to  build  cases  in  this  way  than  to  put  them 
out  by  contract,  but  lack  of  room  has  rendered  it  impossible  to  do  this 
•except  in  a  few  instances.  The  regular  employees  of  the  Museum  have, 
as  in  former  years,  been  required  to  wear  a  simple  uniform.  The  clean- 
liness of  the  building  and  its  preservation  in  good  repair,  as  also  the 
general  public-comfort  service,  have  been  efficiently  attended  to. 

The  safety  of  the  collections  has  been  more  careftdly  guarded  during 
this  year  than  hitherto.  The  numerous  private  doors  in  the  old  build- 
ing have  been  closed,  and  a  watchman  is  now  stationed  at  every  en- 
trance. No  persons,  except  officers  of  the  Museum,  are  allowed  to 
oarry  packages  out  of  the  buildings  without  a  written  pass,  and  no 
one  is  allowed  to  carrry  umbrellas  or  canes  into  the  exhibition  halls. 
These  rules  have  caused  considerable  dissatisfaction,  both  among  em- 
ployees and  visitors;  but  in  my  opinion  strict  custody  is  absolutely 
necessary  for  the  safety  of  the  collections.  Even  now  it  is  impossible 
to  keep  people  from  handling  and  disfiguring  objects  which  are  not 
•covered  with  glass ;  and  on  Saturdays  and  other  holidays  it  is  necessary 
to  employ  a  considerable  portion  of  the  laboring  force  in  guarding  un- 
covered objects  in  order  to  prevent  visitors  firom  carrying  them  away 
piecemeal.  One  of  the  worst  annoyances  with  which  we  have  to  con- 
tend is  the  mania  of  the  <^  relic-hunter,"  who,  devoid  of  all  conscience, 
does  not  hesitate  to  break  off  and  carry  away  with  him  pieces  of  any 
objects  that  may  come  within  his  grasp,  especially  such  as  are  the  more 
interesting  on  account  of  historical  associations.  The  more  precious 
the  objects,  the  greater  is  his  greed  for  the  possession  of  fragments. 

The  number  of  persons  employed  in  guarding  and  caring  for  the 
building  seems,  at  first  sight,  unnecessarily  large,  and  it  certainly  is  a 

*  *'Plan  of  Organization  and  Regulations/'  Article  CXL  (on  reqai8ition&),  Appendix 
Ko.  1  to  Proceedings  of  United  States  National  Mnseonii  Vol.  iv. 
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canse  of  great  regret  that  it  should  be  necessary  to  expend  so  mnch  of 
the  appropriation  in  this  manner;  but  experiments,  made  with  a  view 
to  redndng  the  number  of  this  body,  have  forced  me  to  the  conclasion 
that  it  should  be  increased  rather  than  decreased. 

ElecMc  Service. — ^The  electrical  service  is  being  slowly  perfected,  under 
the  supervision  of  Mr.  W.  J.  Oreen,  electrician.  Extensive  systems  of 
telephones  in  the  several  buildings,  as  well  as  at  the  residences  of  three 
or  four  of  the  chief  executive  officers,  have  aided  in  facilitating  business, 
aDd  have  enabled  us  to  dispense  almost  entirely  with  messenger  boys. 

I  here  present  a  description  of  the  electrical  service  as  at  present 
arranged.  In  the  electrical  room  of  the  National  Museum  are  the  fol- 
lowing articles  of  apparatus : 

One  50-drop  .telephone  switch-board,  with  34  connections,  14  of  which 
are  in  the  National  Museum,  9  in  the  Smithsonian  building,  and  11  out- 
side. There  are  6  ordinary  electric  lamps,  and  2  electric  lamps  for  pho* 
tographic  purposes,  with  dynamo-electric  machine  and  resistance-box. 
There  is  also  a  100-drop  annunciator,  to  which  are  connected  300  win- 
dows and  85  doors  throughout  the  Museum  building;  1  large  watch  clock 
for  recording  on  x)aper  dials  the  time  signals  which  the  watchman  turns 
in  from  the  12  clock  stations  throughout  the  bailding  as  he  makes  his 
patrol;  and  one  alarm  box  of  the  district  Telegraph  Company.  In  the 
Smithsonian  building  there  are  9  clock  stations,  controlled  in  the  same 
mann^  as  those  in  the  Museum  building,  and  also  a  special  telephone 
connection  with  the  city. 

Preparat'hn  of  S^pecimena, — ^The  work  of  the  preparators  has  been  ex- 
tensive  and  important.  Mr.  Joseph  Palmer,  chief  modeller,  has  been 
engaged  during  a  large  part  of  the  year  in  mounting  the  skeleton  and 
cast  of  a  humpback  whale,  32  feet  in  length,  which  now  stands  in  the 
south  main  hall.  This  is  the  largest  cast  of  an  animal  that  has  yet  been 
made,  and  is  unique  in  conception.  Viewed  from  the  left  side,  the  visitor 
sees  the  cast  of  a  whale  in  the  attitude  of  swimming  through  the  water. 
Standing  on  the  right  he  sees  the  concavity  and  inner  outline  of  the 
half  cast,  in  which  against  a  suitable  background  is  mounted  the  articu- 
lated skeleton  of  the  animal.  Mr.  Palmer  has  also  made  during  the 
year  a  number  of  casts  of  smaller  whales  and  of  fishes,  and  his  assistant, 
William  Palmer,  has  devoted  several  months  to  making  a  papier-mach6 
cast  of  the  model  of  the  town  of  Zufii,  which  was  prepared  by  Mr.  Min- 
deleff  under  the  direction  of  the  Bureau  of  Ethnology.  Mr.  Wm.  T. 
Homaday  was  appointed  chief  taxidermist  on  March  16, 1882.  Among 
the  important  objects  mounted  by  him  during  the  year  are  a  young 
African  elephant,  a'polar  bear,  and  a  cinnamon  bear.  Mr.  Henry  Mar- 
shall, taxidermist  in  the  department  of  birds,  has  mounted  about  450 
specimens  in  a  very  satisfactory  manner.  Mr.  A.  Zeno  Shiudler,  artist, 
has  been  employed  almost  entirely  in  repainting  the  collection  of  flsh 
casts. 

Mr.  J.  Hendley  has  devoted  much  time  to  repairing  broken  speci- 
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mens,  and  daring  the  past  five  months  has  been  employed  in  making 
dummies  for  the  display  of  varioas  costumes  in  the  possession  of  the 
Museum. 

Aecesaians, — ^The  number  of  packages  received  by  the  Registrar  dar- 
ing the  year  was  10,045,  of  which  5,401  were  cases  and  parts  of  cases 
paid  for  from  the  '^fhrniture  and  fixtures"  appropriation,  while  1,287 
were  received  through  Mr.  Thomas  Donaldson  from  the  permanent  ex- 
hibition  on  the  Oentennial  grounds  at  Philadelphia,  having  been  trans- 
ported hither  in  December  in  seventeen  freight-cars.  The  remaining 
3,357  wore  packages  received  in  the  ordinary  course  of  administration. 

Number  of  Visitors. — Since  the  8th  of  February  the  Janitors  at  the 
doors  of  both  buildings  have  registered  the  number  of  visitors  by  means 
of  a  tally  machine,  and  it  has  been  ascertained  that  the  average  daily 
number  of  visitors  to  the  Museum  building  has  been  535,  and  to  the 
Smithsonian  building,  488.  The  total  number  of  visitors  for  the  year, 
<»lculated  upon  this  basis,  has  been,  for  the  Museum,  167,455 ;  for  the 
Smithsonian  building,  152,744. 

Lectures. — ^During  the  year  the  Biological  Society  has  held  its  meet- 
ings regularly  in  the  lecture-room  of  the  Museum,  and  two  courses  of 
lecturer  have  been  delivered  in  the  same  apartment. 

The  first  of  these,  the  Saturday  lectures,  under  the  direction  of  a  com- 
mittee of  the  Biological  and  Anthropological  Societies,  were  given  on 
Saturday  afternoons  in  March  and  April.  These  lectures,  eight  in  num- 
ber, were  attended  by  audiences  of  500  to  900  people.  In  December  a 
course  of  <^  young  folks'"  lectures,  under  the  same  auspices,  was  begun, 
and  twelve  lectures  were  delivered.  These  were  attended  chiefly  by 
teachers  and  advanced  scholars  of  the  public  schools  and  seminaries  of 
the  city.  Many  of  these  lectures  were  illustrated  by  specimens  from 
the  Museum,  or  have  had  a  definite  bearing  upon  its  work,  and.  it  is 
hoped  that  they  have  increased  its  popularity  and  efficiency. 

The  first  lectures  were  delivered  in  the  northwest  range,  which  was 
fitted  up  with  considerable  care  as  a  lecture-room ;  but  it  was  soon  dis- 
covered that  this  was  not  large  enough  to  accommodate  the  audiences 
in  attendance,  and  accordingly  the  west-north  range,  which  is  26  feet 
longer,  was  fitted  up,  and  the  old  lecture-room  abandoned. 

The  Extent  of  the  Museum. — An  attempt  has  been  made  by  the  curators 
of  the  several  departments  to  estimate  the  total  number  of  specimens 
in  the  Museum.  This  estimate  is  at  present  only  a  partial  one,  but  it 
may  not  be  amiss  to  quote  its  results  for  the  departments  which  are 
sufficiently  organized  to  permit  it. 

SpMlflMIMk 

Department  of  aotiqaitieft. 35,512 

Department  of  mammals 8,9S5 

Department  of  birds 44,354 

Department  of  reptiles 86,258 

Department  of  fishes 50,000 

Department  of  mollnsks  (catalogne  entries,  it  being  impossible  to  estimate 

the  number  of  specimens) 33,375 
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Speoimens. 

DepartnieDt  of  insecta about         1,000 

ProfeasoT  Riley'a  private  collection ^ 150,000 

DepartmeDt  of  marioe  inTertebratea Impoaaible  at  present  to  eatlmate. 

Department  of  fosul  inyertebrates Impossible  at  present  to  estimate. 

Department  of  minerals Impossible  at  present  to  estimate. 

Department  of  rooks  and  bnilding-stones ;  in  reserve  series 9, 076 

Department  of  metallargy  and  economic  geology Impossible  to  estimate. 

BEPABTMENT  OF   ANTIQUITIES. 

The  arrangemeDt  of  the  collections  in  the  department  of  antiquities, 
under  the  administration  of  Dr.  Charles  Ban,  is,  as  it  has  been  for  some 
years  past,  more  perfect  than  in  any  other  in  the  Museum.  To  this 
department  will  eventually  be  devoted  all  of  the  upper  exhibition  hall 
in  the  older  Museum.  At  present  the  upright  floor-cases  and  more 
than  half  of  the  wall  cases  are  filled  with  specimens  belonging  to  the 
department  of  arts  and  industries,  the  implements  and  manufactures  of 
partly  civilised  races  of  the  present  day.  These  are  being  removed  as 
lapid^y  as  possible  to  the  new  Museum. 

The  unexi>ected  delay  in  transferring  the  ethnological  and  industrial 
materials  to  the  new  Museum  has  retarded  Dr.  Ban's  contemplated  re- 
arrangement of  portions  of  this  collection  in  the  upright  floor-cases 
A  few,  however,  have  been  emptied,  and  in  these,  special  mound  collec- 
tions have  been  placed,  with  excellent  effect. 

Daring  the  coming  year  (without  question)  an  additional  number  of 
these  cases  will  be  emptied,  thereby  providing  space  for  a  much  more 
striking  presentation  of  the  relics  of  prehistoric  man  than  at  present. 

Embarrassment  has  also  been  caused  by  the  fact  that  prehistoric 
objects  and  modern  ethnological  and  industrial  material  have  hitherto 
been  entered  indiscriminately  in  the  same  register,  and  that,  with  the  ex- 
pansion of  the  scope  of  the  Museum  and  the  separation  of  modem  and 
ancient  material  in  the  two  buildings,  these  combined  catalogues  are 
very  inconvenient.  The  work  of  making  a  duplicate  copy  of  the  cata- 
logue has  already  been  begun. 

Dr.  Bau  reports  the  following  as  the  number  of  specimens  at  present 
nnder  his  charge:  Total,  35,612,  of  which  21,217  are  on  exhibition,  7,748 
are  in  the  res^ve  series,  and  6,547  are  duplicates. 

The  total  number  of  accessions  has  been  3,669,  of  which  2,554  were 
acquired  by  gift,  353  by  exchange  and  purchase,  511  from  explorers  em- 
ployed by  Che  Smithsonian  Institution,  and  141  by  deposit.  Two  lots 
of  daplicates,  containing,  respectively,  27  and  171  specimens,  have  been 
distributed. 

Four  papeicB  have  been  published  by  the  curator  of  this  department 
daring  the  year,  and  in  the  ^< Proceedings"  of  the  Museum,  volume  lY, 
was  printed  a  list  of  his  publications  relating  to  anthropology  which 
appeared  between  1869  and  1882— fifty-two  titles  in  all. 

Dr.  Bau  has  been  engaged  during  the  year  in  the  preparation  of  an 
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extensive  illustrated  work  apon  prehistoric  fishing  in  Europe  and  North 
America, 

DEPARTMENT  OF  ARTS  AND  Iia>USTRrBS. 

When,  in  1857^  the  Smithsonian  Institution  assumed  the  custody  of 
the  collection  of  the  Fuited  States  Exploring  Expedition,  together  with 
the  miscellaneous  material  which  had  gathered  around  this  nucleus,  a 
great  quantity  of  material  was  transferred  to  the  Smithsonian  building 
which  has  not  to  this  day  been  classified  and  placed  upon  exhibition. 
The  rapid  growth,  especially  during  the  past  decade,  of  the  collections 
illustrating  the  ethnology  of  North  American  Indians,  luid  especially 
of  prehistoric  objects  from  this  continent,  has  absorbed  the  attention  of 
all  who  were  interested  in  this  department  of  the  Museum.  A  year  ago 
the  majority  of  the  foreign  ethnological  objects  were,  on  account  of  lack 
of  room,  packed  up  or  crowded  together  in  a  too  limited  amount  of  case- 
room.  At  the  close  of  the  Centennial  Exhibition  the  Museum  received 
firom  foreign  Governments  great  quantities  of  material  exhibited  at 
Philadelphia,  which,  while  possessing  an  undoubted  ethnological  inter- 
est, could  not  in  many  instances  be  displayed  in  the  manner  usually 
adopted  in  ethnological  museums. 

The  material  received  from  Philadelphia  in  1876  was  for  several  years 
stored  in  the  Armory  building.  On  completion  of  the  present  Museum 
building,  and  before  the  collections  could  be  transferred  to  it,  it  became 
necessary  to  decide  by  what  method  tl)e  stored  material  (other  than 
zoological,  botanical,  geological,  or  mineralogical)  could  be  most  effect- 
ively classified  for  purposes  of  study  and  exhibition. 

After  a  careful  consideration  of  the  methods  of  the  large  museums  of 
Europe,  the  officers  of  the  Museum  agreed  that  the  ordinary  classifi- 
cation by  races  or  tribes  would  in  this  case  be  less  satisfactory  than  & 
classification  based  upon  function. 

In  the  report  of  the  Smithsonian  Institution  for  1881,  pages  117-122^ 
and  also  in  circular  No.  13,  of  the  National  Museum,  the  Assistant  Direc- 
tor presented  a  provisional  outline  of  a  plan  of  classification  for  the  Mu- 
seum. This  classification,  while  its  purpose  was  to  embrace  every  kind 
of  object  which  could  possibly  be  exhibited  in  the  Museum ,  was  especially 
full  in  those  parts  which  related  to  the  arts  and  industries,  forty-nine 
out  of  the  sixty-four  primary  classes  relating  to  this  group  of  museum 
material.  The  general  idea  of  the  classification,  as  there  explained,  i» 
that  the  collections  should  constitute  a  museum  of  anthropology,  the 
word  ^^  anthropology '^being  applied  in  its  most  comprehensive  sense* 
It  should  exhibit  the  physical  characteristics,  the  history,  the  manners 
past  and  present  of  all  races  civilized  and  savage,  and  should  also  illus- 
trate human  culture  and  industry  in  all  their  phases;  the  earth,  ita 
physical  structure,  and  its  products  are  to  be  exhibited  with  special 
reference  to  their  adaptation  for  use  by  man.  The  so-called  '^  natural 
history"  collections  are  grouped  in  separate  series,  which  are  to  be 
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arranged  iu  accordance  with  the  well-tried  methods  prevaUing  in  natural- 
history  moseoms,  and  which  wonld,  of  coarse,  occupy  a  very  large  por- 
tion of  the  space  and  the  attention  of  a  majority  of  the  staff,  as  at  pres- 
ent constituted,  but  which,  at  the  same  time,  should  illustrate  and 
supplement  the  collections  in  industrial  and  economic  natural  history. 

Some  experiments  have  already  been  made  with  reference  to  the  feas- 
ibility of  this  plan  of  arranging  the  exhibition  series,  but  I  am  not  yet 
prepared  to  recommend  its  final  acceptance. 

The  adoption  of  this  plan  would  necessitate  the  grouping  together,  in 
continuous  series,  of  objects  which  had  never  before  been  placed  side  by 
side  in  any  museum.  If  the  evolution  of  any  given  industry  or  class  of 
objects  is  to  be  shown,  the  series  should  begin  with  the  simplest  types 
and  close  with  the  most  perfi^ctand  elaborate  objects  of  the  same  class 
which  human  effort  has  produced. 

In  the  textile  industry,  for  instance,  at  one  extreme  is  shown  the  simple 
whorl  of  stone  or  terra  cotta,  used  by  savage  or  .^emicivilized  man,  to- 
gether with  the  archaic  representative  of  the  same,  surviving  among 
rural  members  of  the  most  highly  civilized  races ;  these  being  supple- 
mented by  the  threads  and  the  simple  woven  fabrics  produced  by  them ; 
on  the  other  hand,  the  steam  spinning  apparatus  and  the  power  and 
Jacquard  looms. 

Much  attention  has  been  devoted  during  the  year  to  experiments  for 
determining  the  manner  in  which  the  idea  of  this  classification  can  best 
be  carried  into  effect.  It  is  not  possible  within  the  limits  of  this  report 
to  describe  what  has  been  done.  In  fact  a  full  account  of  them  at  pres- 
ent would  be  premature.  The  practicability  of  the  scheme  can  best  be 
judged  of  by  an  examination  of  the  one  or  two  groups,  such  as  the 
materia  medica  collection,  the  collection  of  musical  instruments,  and  the 
portion  of  the  costume  collection,  which  are  already  partly  installed. 

The  department  of  arts  and  industries  with  the  growth  of  the  Museum 
will  naturally  be  divided  into  a  number  of  independent  sections,  each 
under  the  charge  of  a  curator.  In  its  present  partially  organized  condi- 
tion it  is  under  the  special  charge  of  the  Assistant  Director.  The  sec- 
tion of  materia  medica  has,  however,  been  entirely  under  the  control  of 
Dr.  James  M.  Flint,  U.  S.  N.,  detailed  for  this  service  by  the  Surgeon- 
General  of  the  Navy.  Mr.  J.  King  Goodrich  has  since  the  first  of 
November  been  acting  as  assistant,  devoting  particular  attention  to  the 
arrangement  of  the  musical  instruments  and  the  costumes,  while  Mr. 
A.  Howard  Clark  has  been  engaged  in  the  reorganization  of  the  section 
of  fisheries.  The  section  of  building-stones  and  stone-working  has  re- 
cently been  a3»signed  to  Mr.  George  P.  Merrill. 

This  department  at  present  occupies  nearly  all  of  the  northern  half  of 

the  Museum  building.    Ko  assignment  of  space  has  been  made  to 

special  subjects.   The  extremely  flexible  system  of  cases  which  has  been 

adopted  permits  us  to  arrange  the  collections  in  very  small  subdivisions. 
H.  Mis.  26 9 
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The  nnit  of  bulk  is  a  glass-covered  box  24  by  30  inches.  When  sizteea 
of  these  boxes  are  filled  with  specimens  and  labelled,  they  are  grouped 
together  by  sliding  them  into  place  in  a  specially  prepared  firame. 
When  several  of  these  groups  have  been  arranged,  if  a  different  order  of 
sequence  seems  preferable,  the  work  of  re-arrangement  can  easily  be  ac» 
complished  by  giving  a  few  words  of  instruction  to  a  mechanic,  who 
changes  the  position  of  the  unit  boxes  in  the  screens.  We  thus  have  an 
immense  advantage  over  those  museums  which  have  fixed  cases  of 
large  dimension,  and  which  must  needs,  therefore,  assign  from  the 
first  a  definite  amount  of  space  to  each  class  of  objects.  Our  policy  has 
been  to  mount  objects  in  the  unit  boxes  as  rapidly  as  small  groups  could 
be  brought  together,  the  only  limitation  being  that  objects  derived  trouk 
difTerent  races  or  nations  should  not  be  mingled  in  the  same  box.  By 
this  means,  if  at  any  time  a  rearrangement  by  race  criteria  seems  de- 
sirable for  any  special  purpose,  it  can  be  effected  without  difficulty.  For 
instance,  let  us  suppose  that  all  the  objects  in  the  department  of  arts 
and  industries  had  been  arranged  according  to  function — all  the  pix>e& 
together,  all  the  weapons  together,  all  the  foods  together  and  all  the 
games  and  amusements  together.  If  the  Eskimo  or  Japanese  objects 
are  to  be  studied  or  lectured  upon,  it  is  simply  necessary  to  go  through 
the  halls,  and  to  mark  upon  the  glass  front  of  each  small  unit  case  with 
French  chalk,  to  withdraw  these  unit  boxes  from  the  screens,  and  to 
close  up  the  gaps  by  sliding  the  unit  boxes  closer  together  and  removing 
the  screens,  which  are  thus  thrown  out  of  use. 

It  is,  of  course,  impracticable  to  arrange  everything  in  the  unit  boxes. 
Many  other  similarly  flexible  systems  of  installation  are  employed  which 
will  be  described  in  a  future  report. 

In  the  above  remarks  I  have  attempted  simply  to  explain  the  princi- 
ple of  our  methods. 

At  the  end  of  the  year  about  500  unit  boxes  had  been  filled,  and  about 
500  labels  had  been  printed.  The  work  of  preparing  descriptive  labels 
is  very  laborious,  and  the  subject  of  labels  has  received  almost  as  much 
study  during  the  year  as  that  of  cases. 

It  is  impossible  at  present  to  form  any  estimate  whatever  of  the  ex- 
tent of  the  collections  in  this  department.  There  are  over  60,000  entries 
in  the  ethnological  catalogues.  A  large  number  of  these  rdate  to  pre- 
historic objects  which  are  not  assigned  to  the  department  of  arts  and 
industries,  while  great  quantities  of  objects  still  remain  unentered.  A 
great  quantity  of  others  properly  belonging  to  this  department  are  en- 
tered in  the  catalogues  of  the  department  of  mineralogy  and  other 
departments  of  the  Museum. 

The  number  of  entries  during  the  year  In  the  catalogue,  exclusive  of 
archflsological  specimens,  has  been  7,875.  At  the  close  of  another  year 
the  curator  hopes  to  present  a  careftil  estimate  of  the  condition  and 
capabilities  of  the  department. 
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DEPABTMENT  OF  MAMMALS. 

Mr.  Fiederick  W.  Tnie,  assiBtant  carator^  has  been  acting  as  curator 
of  this  department  since  January  20, 1882,  at  the  same  time  perform- 
iog  the  duties  of  librarian. 

The  south  main  hall  of  the  new  Museum  has  been  fitted  with  exhi- 
bition cases  for  the  reception  of  the  mounted  mammaln,  and  also  with 
a  considerable  number  of  storage  cases  of  the  unit-table  pattern  for  the 
reserve  series  of  skins.  The  room  at  the  west  end  of  the  south  balcony 
is  osed  as  a  laboratory  for  this  department,  and  the  room  on  the  third 
floor  above  it  has  been  assigned  for  the  storage  of  the  alcoholic  series. 
These  rooms  are  very  small,  and  it  has  been  found  necessary  to  make 
use  of  a  part  of  the  south  balcony  in  addition. 

Since  the  mammal  hall  has  been  ready  for  occupation,  the  entire 
time  of  the  curator  and  one  or  two  assistants  has  been  devoted  to  trans- 
ferring the  collections  from  the  old  Museum  and  to  their  rearran'ge- 
ment.  Little  attention  having  been  paid  to  the  mammal  coUections 
since  1876,  it  has  been  found  necessary  to  devote  much  time  to  bring- 
ing up  arrearages  of  work,  and  to  inspecting  and  relabeling  almost 
every  specimen.  This  work  has  been  very  efSciently  inaugurated  by 
Mr.  True,  who  has  also  nearly  completed  a  preliminary  card-catalogue 
of  the  collection  arranged  alphabetically  under  genera. 

A  very  effective  preliminary  display  of  the  mounted  mammals  hpa 
been  made,  and  studies  have  been  prosecuted  and  experiments  made  la 
preparation  for  a  system  of  full  descriptive  labels. 

13ie  osteological  section  of  the  mammal  collection  still  remains  in  the 
east  gallery  of  the  lower  hall  of  the  old  Museum. 

The  cast  of  a  humpback  whale,  elsewl  ere  referred  to,  has  within  the 
past  month  been  finally  placed  at  the  south  end  of  the  mammal  hall. 

The  number  of  specimens  is  estimated  by  the  curator  to  be  8,265, 4,660 
being  skins,  of  which  689  are  mounted  and  on  exhibition,  3,535  in  the 
osteological  series,  and  TO  in  the  anatomical  series. 

On  page  130  of  last  year's  report  may  be  found  the  census  of  the  col- 
lection  of  mounted  mammals.  The  number  of  entries  for  the  past  year 
in  the  mammal  catalogue  has  been  293;  in  the  osteological  catalogue, 
139. 

One  i>aper  based  upon  the  material  of  this  department  has  been  pub- 
lished by  its  curator,  who  has,  however,  also  printed  several  contribu- 
tions to  other  departments  of  science. 

DEPABTMENT  OF  BIRDS. 

There  has  been  great  activity  in  the  department  of  birds,  notwith- 
standing the  £EMSt  that  it  has  been  impossible  for  the  curator,  Mr.  Bidg- 
way,  to  make  any  changes  in  the  appearance  of  the  exhibition  series. 
The  mounted  biMs  are  now  displayed  on  the  main  floor  of  the  lower 
hall  of  the  old  Museum  and  in  a  part  of  its  western  gallery,  but  the 
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cases  are  crowded  so  folly  that  no  effective  display  can  be  made  antil 
the  cases  in  the  eastern  gallery  are  emptied  of  the  osteological  collec- 
tion which  they  now  contain^  The  cases  in  this  hall  are  all  old  and 
somewhat  unsuitable,  and  it  is  hoped  that  before  long  they  may  be  re- 
constmcted.  The  number  of  mounted  specimens  is  so  great  that  their 
rearrangement  is  an  undertaking  of  great  magnitude,  especially  since 
it  involves  the  transfer  of  a  large  proportion  of  them  from  the  old  fash- 
ioned white  perches,  to  which  they  are  now  fastened,  to  the  improved 
pattern  recently  adopted.  It  also  involved  the  rewriting  and  reprinting 
of  a  majority  of  the  exhibition  labels,  changes  in  ornithological  nomen- 
clature having  of  late  years  been  very  considerable.  Rearrangement, 
therefore,  means  an  immense  amount  of  work,  and  Mr.  Bidgway  has 
refrained  from  undertaking  it  until  the  whole  of  the  hall  assigned  to 
ornithology  shall  be  at  his  disposal.  The  birds  in  the  exhibition  cases 
are,  however,  arranged  in  systematic  order,  with  the  exception  of  those 
in  one  case.  Much  has  been  done  also  in  the  way  of  weeding  out  from 
the  exhibition  series  surplus  specimens  and  those  which  are  faded  or 
badly  mounted,  the  latter  being  replaced  by  newly-monntcd  speci- 
mens of  excellent  workmanship.  It  is  but  fair  to  say  that  the  curator 
of  birds  would  have  accomplished  much  more  in  this  department  of  his 
work,  had  not  the  fitting  up  of  the  new  Museum  absorbed  so  much  of 
the  time  of  our  force  of  mechanics  and  preparators. 

His  time  has  been  no  less  usefully  spent  in  the  rearrangement  of  the 
study  series,  which  is  nearly  eight  times  as  large  as  that  upon  exhibi- 
tion. This  series  is  arranged  in  ^^  Salvin  "  cabinets  and  other  recepta- 
cles in  the  southern  half  of  the  west  basement  and  in  the  two  upper 
rooms  of  the  south  tower,  the  lower  of  which  has  since  1870  been  used 
by  the  curator  of  birds  for  a  laboratory.  The  necessary  inspection  of 
the  collections  occupies  much  time,  since  they  fQl  347  drawers,  in  which 
they  are  often  arranged  in  small  trays,  three  or  more  layers  deep.  An 
important  improvement  introduced  into  this  department  has  been  to 
line  the  drawers  containing  the  birds  with  heavy  carbolized  paper,  as 
protection  against  insects.  This  same  carbolized  paper  of  thinner  text- 
ure has  been  used  to  great  advantage  in  wrapping  and  packing  skins 
sent  in  by  collectors  from  remote  localities,  especially  when  part  of  the 
transportation  has  been  by  sea. 

The  collection  of  eggs  whichj  as  is  well  known,  is,  so  far  as  North 
American  species  are  concerned,  the  most  complete  in  the  world,  is 
stored  in  various  receptacles  in  the  west  basement  and  in  the  drawers 
of  table  cases  in  the  ornithological  hall.  Plans  are  being  made  for  new 
cabinets,  in  which  this  great  collection  shall  be  arranged. 

Mr.  Bidgway  makes  the  following  report  upon  the  present  condition 
and  general  needs  of  the  collection : 

Number  of  ipeeimens, — ^The  coUeotions  belonging  to  the  department  of  birds  «re  st 
pieeent  divided  into  nine  separate  lots  or  aeries  as  follows : 
1.  Tlie  reserve  series  of  smaller  North  American  birds,  inclnding  the  orders  Pi 
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(except  larger  CorYldn),  Maeroohires  (except  Hnmming-bird8)|  aud  Picari®  (except 
genera  CampepkUuB  and  Sylotomu$).    Theae  are  stored  in  walnut  cabinets  in  the  up 
per  room  of  the  south  tower. 

2.  The  reserve  collection  of  smaller  Neotropical  birds,  including  the  order  Passerea 
(except  Corvidffi  and  larger  Cotingidffi),  the  Humming-birds  (with  which  are  in- 
cluded also  the  North  American  species),  and  smaller  Picidn  (Woodpeckers).  These 
are  temporarily  packed  in  tin  herbarium  cases  in  the  main  upper  room  of  the  south 
tower. 

3.  The  reserve  series  of  smaller  old  world  land-birds,,  arranged  in  a  walnut  cabinet 
in  the  top  room  of  the  south  tower. 

4.  The  reserve  series  of  lar^r  birds,  arranged  systematically,  and  including  chiefly 
Gallinaceous  hirda,  wat^r-biids,  and  birds  of  prey,  but  also  the  larger  Corvid»  and 
Cotingidte,  the  genera  CampephUuB  and  Hylotamua,  and  all  of  the  Neotropical  as  well 
ts  old  world  Picarisd  (except  Picidie)  anf  Parrots.  This,  the  most  bulky  portion  of 
the  collection,  is  stored  in  twelve  large  cabinets  of  the  ''Salvin"  model  (measuring  8 
feet  in  length  by  4  feet  in  breadth  and  height),  and  seventeen  large  chests,  and  other 
cases,  in  the  west  basement. 

&.  The  exhibition  series  in  the  museum  caaea. 

6.  Mounted  specimena  intended  for  the  exhibition  aeriea,  but  not  yet  put  on  atanda 

7.  The  duplicate  aeriea,  stored  chiefly  in  the  weat  baaement. 

&  The  collection  of  alcoholic  apecimena,  intended  for  anatomical  Inveatigation,  alao 
in  weat  baaement. 

9.  CoUectiona  in  atorage,  not  yet  acted  upon. 

A  aommary  of  the  number  of  apecimena  oontained  in  theae  aepacate  aeriea,  aa  de^ 
termined  by  a  careftil  inventory  concluded  December  30, 188S,  ia  aa  followa:  * 

Speeimena. 

1.  North  American  reaerve  aeriea 8,899 

1  Neotropical  reaerve  aeriea 8,733 

3.  Old  World  reaerve  aeriea 1,294 

4.  Reaerve  aeriea  of  larger  birds ^ 8,250 

Total  reaerve  akin  aeriea 27,185 

5  and  6.  Exhibition  aeriea  (including  161  apeoimena  not  .yet  put  on  atanda) . .      5, 779 

8.  Alcoholic  aeriea 1,524 

Total  reaerve  aeriea 34,488 

7.  Duplicate  aeriea 9,356 

9.  Unaaaorted  collection  (in  atorage) 510 

Total  number  of  apeoimena  in  the  collection 44,354 

Storage, — ^The  bird  ooileotiona  of  the  Mnaeum  are  atored  aa  followa : 

The  Korih  American  reeerve  eolUoHan  of  emaller  Mrd$  in  ten  walnut  caaea,  fitted  with 
open  drawera  and  looae-fitting  aash  doors ;  two  of  these  cabinets  measuring  53  inches 
long,  26  inchea  wide,  and  38^  inchea  high ;  the  others  meaauring  37^,  26,  and  36^  inches, 
respectively. 

The  Old  World  reeerve  collection  of  smaller  birds  in  one  caae  similar  to  the  larger  sized 
onea  containing  the  North  American  collection. 

Hie  Neotropieal  reserve  collection  of  smaller  birds  (except  Humming-birds),  in  eighty- 
one  old  Japanned-tin  herbarium  cases,  19  inches  long,  13  inchea  wide,  and  6  inchea 
thick. 

*  The  diacrepancy  between  thia  atatement  of  the  extent  of  the  bird-collectiona  and 
that  contained  in  tne  Aaaiatant  Director'a  report  for  1881,  ia  explained  by  the  fact  that 
the  latter  waa  baaed  merely  upon  a  rough  eatimate,  it  being  impracticable  at  the  time 
to  make  an  actual  inventory. 
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The  reserve  ffumming-hird  ooUecHon,  in  a  j^vanized-iron  chest,  30^  inches  long,  21 
inches  wide,  and  HO^  inches  high. 

The  reserve  oollecUon  of  larger  birds  (not  classified  geographically)  in  twelre  laige  "  Sal- 
vin  "  cahinets,  each  8  feet  long,  4  feet  wide,  and4  feet  high,  with  closed,  interchangeahio 
dr.ftwer8 ;  and  in  seventeen  large  chests  measuring  46^^  inches  long,  29^  inches  wide, 
and  21^  inches  high. 

The  duplicate  collection  in  varions  drawers,  chests,  and  hoxes,  or  wherever  room  can 
be  found. 

Desiderata, — ^It  having  been  the  policy  of  the  Museum  to  make  a  specialty  of  Ameri- 
can ornithology,  the  chief  desiderata  are  in  consequence  principally  among  foreign 
birds.  The  collections  of  the  Museum  embrace,  however,  tolerably  good  collections 
from  Europe,  New  South  Wales,  New  Caledonia,  Polynesia,  and  Kerguelen  Island. 
Bat  fh>m  Africa,  Asia  (except  Japan  and  parts  of  Eastern  China),  New  Guinea,  the 
East  India  Islands,  Philippines,  Tasmania,  Madagascar,  and  the  various  islands  of 
the  Indian,  South  Atlantic,  and  Antarctic  Oceans,  the  Museum  possesses  little  or  noth- 
ing; while  the  birds  of  New  Zealand,  Western  and  Northern  Australia,  the  Sandwich 
Islands,  and  Japan,  are  are  very  incompletely  represented.  The  most  desirable  Old 
World  birds  are  of  course  those  of  the  eastern  portion  of  the  Palserctio  region  (Siberia, 
Kamtschatka,  Japan,  etc.),  the  close  zodlogical  relationship  between  that  region  and 
North  America  requiring  a  careful  and  complete  comparison  of  specimens  from  the 
jtwo  regions,  not  only  in  the  case  of  species  common  to  the  two  (circumpolar  species), 
but  also  of  representative  species  and  genera. 

There  are  also  still  many  important  desiderata  among  Neotropical  birds,  which  it  is 
highly  desirable  should  be  secured  as  soon  as  practicable.  A  full  list  of  these  desi- 
derata has  been  published  in  the  '^  Proceedings"  of  the  National  Museum  (vol.  4,  pp. 
165-203).  The  total  number  of  Neotropical  species  of  birds  known  to  date,  is  about 
3,800,  exclusive  of  North  American  species  found  within  Neotropical  limits.  Of  this 
number  the  National  Museum  possesses  no  less  than  2,225  species,  among  them  being 
not  a  few  which  are  unrepresented  in  other  moseums.  The  national  collection  is  es- 
pecially rich  in  West  Indian  birds,  containing  as  it  does  nearly  all  the  known  species 
of  that  interesting  portion  of  the  world,  and  is  by  far  the  most  complete  extant. 

The  aggregate  number  of  specimens  of  Neotropical  birds  in  the  collection  is  not 
known;  but  the  reserve  skin  series  of  Passeres,  Trochilidse,  and  Pici  (exclusive  of 
the  genera  Campephilus  and  ffylotomus)  alone  contains  nearly  9,000  specimens. 

In  volume  4  of  the  ''Proceedings'^of  the  National  Museum  (1881,  pp.  165-203),  there 
was  published  a  ''List  of  species  of  Middle  and  South  American  birds,  not  contained 
in  the  United  States  National  Museum,"  the  object  of  the  list  being  to  acquaint  mu- 
seums and  individuals  with  the  desiderata  of  the  collection.  Copies  of  this  list  were 
Judiciously  distributed,  the  direct  result  being  the  addition  of  nearly  100  species  to  the 
collection,  and  the  promise  of  several  hundred  more. 

Among  North  American  birds  there  still  remain  a  few  important  desiderata.  Prin- 
cipal among  these  are,  of  course,  species  of  which  the  Museum  possesses  no  specimens 
whatever,  as  Cuvier's  Kinglet  (Regulus  cuvieri\  Lawrence's  Warbler  (HelmkUh<fpkaga 
lawrenoei),  the  White-throated  Warbler  (ff,  leucohronchialis),  the  Cincinnati  Warbler 
{H,  dndnnatiensis),  the  Carbonated  Warbler  {Perissoglossat  oarhonata\  the  Blue 
Mountain  Warbler  {Dendrcecat  montana)^  Small-headed  Flycatcher  {Myiodioe^f  mJ^ 
nutus\  Grinnell's  Water  Thrush  {Siwrus  ncffcius  notabilis),  Large-billed  Shrike  {LanAws 
ludovidanus  rohustus),  Brewster's  Linnet  (^giothus  brewsteri)^  Thick-billed  Parrot 
{Bhynchopsitta  padhyrhyncha)^  Arctic  Homed  Owl  (Bubo  virginianus  arcticus),  Kridet's 
Hawk  (Buteo  borealis  krideri),  Pallas's  Cormorant  {Phalaorocorax  perspidllaius),  Siber^ 
ian  Qull  (Larus  afflnis)f  Hornby's  Petrel  (OoeanodrorM  hombyi),  Large-billed  Puffin 
(Frateroula  arotica  glaoialis)^  Shori-winged  Guillemot  (Brachyrhamphus  brachypierus), 
and  Sooty  Guillemot  (  Uria  oarbo).  The  first,  fifth,  sixth,  and  seventh  of  the  above 
named  species,  it  may  be  remarked,  do  not  exist,  so  far  as  known,  in  any  collection. 
The  Museum  is  also  particularly  desirous  of  obtaining  good  specimens  of  the  Califor- 
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oian  yaltmeor  Condor  (^Pteitdagri/pkut  a^HfomUmiu),  and  of  the  Axneriosn  Flamingo 
(Pkwnicoptenu  ruber),  for  the  exhihildon  collection. 

A  eomplete  list  of  the  desiderata  of  the  Mneeam  among  North  American  hirds  has 
also  been  published  in  the  <<  Proceedings"  (toL  iy,  pp.  907-223). 

The  number  of  entries  in  the  bird  register  during  the  year  has  been 
3^61,  and  of  eggs  300.  In  the  latter  case,  however,  the  figures  afford  no 
indication  of  the  actual  number  of  specimens  catalogued.  The  number 
of  packages  sent  out  was  57,  twelve  being  distributed  in  exchange,  38 
lent  for  examination,  (of  which  28  have  been  returned,)  and  seven  miscel- 
laneous,  the  total  number  of  specimens  distributed  having  been  892  of 
8kins,  representing  597  species,  and  123  lots  of  eggs,  representing  90 
species. 

Forty-four  papers  founded  upon  this  collection,  have  been  published 
by  eleven  persons  as  follows :  Bobert  Bidgway,  18 ;  William  Brewster, 
13;  Dr.  L.  Stejneger,  3;  Mr.  George  N.  Lawrence,  2;  Mr.  N.  G.  Brown, 
2,  and  one  each  by  Dr.  T.  H.  Bean,  Mr.  E.  P.  Bicknell,  Mr.  J.  H.  Gur- 
ney,  Mr.  0.  O.  Nutting,  Dr.  B.  W.  Shufeldt,  and  Mr.  L.  M.  Turner. 

The  curator  has  also  devoted  much  time  to  the  revision  of  the  final 
volumes  of  the  ^<  History  of  North  American  Birds." 

A  full  bibliographical  list,  as  well  as  an  account  of  the  many  valuable 
accessions  to  this  department  will  be  found  in  another  part  of  this  re- 
port 

Bird  Skeletons. — ^The  care  of  the  collection  of  bird  skeletons  was  vol- 
untarily assumed  by  Dr.  B.  W.  Shufeldt,  U.  S.  A..  During  the  early 
part  of  the  year  the  unassorted  material  was  inspected  and  re-arranged, 
and  was  made  by  Dr.  Shufeldt  the  basis  of  several  publications.  In 
1882  Dr.  Shufeldt  was  ordered  to  New  Orleans,  and  the  collection  now 
fitands  in  the  bird  compartment  of  the  west  basement  of  the  Smithsonian 
building. 

DEPABTMENT  OF  BEPTILES  AITD  BATBAOHIANS. 

Dr.  Henry  0.  Yarrow,  IT.  S.  A.,  has  continued  to  act  as  curator  of 
this  department.  His  services  have  been  voluntary  as  heretofore,  and 
and  he  therefore  stands  upon  the  list  of  officers  as  an  honorary  curator. 
His  duties  in  connection  with  another  department  of  the  Government 
service  have  rendered  it  impossible  for  him  to  devote  very  much  time 
to  the  Museum  except  in  his  vacation,  though  two  assistants  have  been 
working  steadily  upon  the  collections  during  the  entire  year.  This  col- 
lection is  now  established  in  the  easternmost  of  the  small  rooms  south 
of  the  corridor  leading  to  the  west  basement  of  the  Smithsonian  build- 
iug.  This  can  be  regarded  solely  as  a  storage  room  and  the  collection 
as  being  provisionally  in  storage,  though  the  specimens  are  arranged 
in  a  systematic  order  unsurpassed  in  any  other  department.  Nothing 
is  on  exhibition  except  the  collection  of  casts  of  snakes  and  turtles  in 
the  north  hall  of  the  new  building.    Much  of  the  material,  lent  many 
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years  ago  to  Prof.  E.  D.  Cope  for  investigation,  has  been  reatmed  and 
incorporated  with  the  remainder  of  the  collection. 

One  of  the  most  important  tasks  accomplished  daring  the  year  has 
been  the  preparation  of  a  complete  catalogue  of  the  North  American 
species  in  which  every  specimen,  with  its  locality  and  the  name  of  its 
collector,  is  given,  the  dnplicates  being  specially  designated.  This  is 
the  first  of  the  systematic  catalogues  of  the  National  Museum  and 
forms  Bulletin  24,  pre&ced  by  a  new  check-list  of  the  reptiles  and 
batrachians  of  North  America. 

Much  has  already  been  accomplished  by  the  curator  of  this  de- 
partment in  the  identification  and  final  arrangement  of  the  exotic  rep- 
tiles, a  task  which,  like  that  of  rearranging  those  of  North  America, 
has  been  especially  laborious,  for  the  reason  that  the  original  labels  in 
many  instances  were  destroyed  in  the  fire  of  1865,  and  have  never  been 
replaced. 

The  number  of  entries  in  the  record  books  for  the  year  is  230,  repre- 
senting about  920  specimens.  The  following  census  of  the  coUection  is 
presented  by  the  curator : 

Reserve  series • 7,972 

General  series 2,686 

Temporary  exhibit 600 

Dnplicates 2,000(T> 

Identified 5,000(t) 

Total,  abont 18,000 

This  census  relates  to  the  North  American  reptiles.  In  addition 
there  are  estimated  to  be  about  8,000  foreign  reptiles.  A  number  of 
living  reptiles  have  been  placed  on  permanent  exhibition  in  the  new 
building. 

DEPARTMENT  OF  FISHES. 

The  west  range  of  the  Smithsonian  building  has  been  assigned  ta 
the  department  of  fishes  for  exhibition  purposes,  and  has  been  redec- 
orated and  fitted  with  new  cases.  The  fish  laboratories  in  the  north 
end  of  the  west  basement  on  the  first  story,  in  the  basement  north  of 
the  corridor  leading  to  the  west  basement,  in  the  east  end  of  the  cloister 
north  of  the  west  range,  and  in  the  temporary  second  story  of  the  same 
cloister,  have  been  re-arranged  and  made  more  convenient  by  building 
a  private  stadr-case  in  the  tower  at  the  northwest  comer  of  the  main 
building,  and  by  the  construction  of  new  stories  in  book-cases.  . 

A  large  number  of  fishes  were  placed  on  exhibition,  but  have  been 
withdrawn  for  the  purpose  of  making  a  revision  of  the  entire  collection* 
This  task,  which  is  still  in  progress,  is  one  of  great  magnitude,  the 
number  of  duplicates  being  large,  and  the  history  of  many  of  the  speci* 
mens  having  been  recovered  since  the  fire.  It  is  now  being  carried  od 
with  great  rapidity  by  Dr.  Bean,  who  has  been  assisted  by  Messrst 
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B.  H.  Miner  and  H.  G.  Dresel,  U.  S.  "S.j  Mr.  Peter  Parker,  and  Mr. 
Barton  A.  Bean. 

The  extent  of  the  task  may  be  estimated  from  the  fact  that  between 
the  time  of  the  beginning  of  this  woric,  in  October,  and  the  first  of  Jan- 
nary  over  10,000  catalogue  cards  were  written,  each  containing  the 
name  of  the  species  and  of  the  donor,  the  catalogue  number,  the  locality, 
and  the  size  of  the  jar  in  which  the  specimens  were  contained.  In  con- 
nection with  this  work  every  specimen  is  insi>ected  and  every  recex)tacle 
supplied,  when  necessary,  with  fresh  alcohol. 

Specimens  fireqnently  have  to  be  transferred  from  old  tanks  and  bot- 
tles to  better  vessels.  Another  laborious  task  is  that  of  stamping  the 
catalogue  number  on  a  strip  of  block  tin  and  attaching  it  permanently 
to  each  specimen  in  the  reserve  series,  a  work  which  has  been  going  on 
dnring  the  entire  year  with  the  hope  of  having  every  specimen  in  the 
Museum  before  long  permanently  identified  by  having  attached  to  it  an 
indestructible  label. 

Dr.  Bean  presents  the  accompanying  census  of  this  collection,  based 
upon  estimate : 

In  resenre  series 90,000 

On  exhibition d0,00O 

I>npHcateB 10,000 

Total 60,000 

And  remarks  as  follows  upon  its  condition  and  his  present  methods  of 
administration : 

I  am  confident  that  this  estimate  is  below  rather  than  above  the  real  flgores.  More 
Uian  10,000  catalogue  cards  have  already  been  written  for  the  specimens  in  bottles, 
and  the  work  is  not  more  than  two-thirds  completed.  There  will  be  certainly  15,000 
cards  for  the  identified  species,  exclusiye  of  large  faunal  collections,  snch  as  those 
of  Alaska,  Japan,  Chims  Southern  United  States,  Bermnda,  West  Indies,  and  deep 
aea  off  the  New  England  coast,  all  of  which  are  eet  aside  for  special  reports  from  offi- 
cers of  the  Museum  now  employed  in  their  investigation  when  opportunity  can  be 
had.  The  tank  collection  is  also  very  large,  and  will  bring  up  the  total  number  to 
the  figures  given  above,  and  probably  far  beyond. 

As  a  matter  of  coarse,  where  so  many  fishes  are  to  be  cared  for,  some  of  which  are 
reeeived  in  bad  condition,  part  of  the  material  is  poorly  preserved  and  some  is  fit  only 
to  be  thrown  away.  Difficult  as  it  is  to  keep  a  collection  of  fishes  in  good  order,  and 
remembering  the  length  of  time  during  which  some  portions  of  it  have  been  in  this 
Maseum,  subjected  to  the  ordinary  causes  of  decay  as  well  as  to  the  wear  and  tear  in- 
volved in  such  examination  of  specimens  as  has  always  been  x>ermitted  here,  it  is  not 
to  be  wondered  at  that  we  have  some  mutilated  and  decayed  fishes.  Until  a  thorough 
overhauling,  which  is  now  in  progress,  is  completed,  the  collection  will  contain  some 
tilings  which  are  neither  pleasing  nor  useful. 

The  bad  element,  however,  is  comparatively  small  and  is  rapidly  decreasing.  With 
the  exception  of  the  salmonoids  and  allied  families  proverbially  hard  to  preserve,  the 
bottled  fishes  are  mostly  in  good  condition.  Many  of  the  tanks  used  for  holding  large 
flabes  ore  leaky  and  their  tin  lining  is  worn  off,  so  that  copper  stains  are  frequent  on 
apeei^ieiia  so  kept.  We  have  transferred  snch  lots  to  newly-tinned  tanks,  recently 
reeeived,  whenever  their  condition  was  noted. 

The  ^sh  skina,  as  might  be  expected  from  the  nature  of  such  preparations,  are  gen- 
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erally  in  a  pitiable  condition.  Dnst-incnmbered,  moth-eaten,  rigid  and  brittle  from 
age,  gnawed  by  rata  and  mice,  they  are  a  solemn  warning  against  the  attempt  to 
ilTostrate  species  by  such  means.  I  have  only  too  gladly  obeyed  my  instmotiona  to 
destroy  all  such  material  nnleas,  for  some  reason  or  other,  it  is  necessary  to  keep  it  in 
the  collection.  Hereafter  nothing  but  types  or  examples  from  localities  of  especial 
interest  will  tax  oar  efforts  to  preserve  them,  and,  whenever  possible,  these  skina 
will  be  pat  in  glass  Jars. 

During  tbo  first  ten  months  of  the  year  Mr.  H.  L.  Todd  executed  93 
drawings  of  fishes  under  the  direction  of  the  curator.  These  are  in 
continuation  of  the  series  of  drawings  of  the  fishes  of  Korth  America 
begun  five  years  ago,  the  number  of  which  has  now  extended  to  665. 
These  drawings  are  prepared  especially  for  reproduction  by  the  photo- 
relief  process,  and  are  exceedingly  fine,  thorough  scientific  accuracy  of 
detail  having  been  secured  through  the  supervision  of  Dr.  Bean,  who 
has  devoted  much  time  to  the  examination,  measurement,  and  criticism 
of  each  drawing. 

During  the  year  88  papers,  written  by  22  persons,  as  shown  in  the 
following  list,  were  prepared  with  special  reference  to  specimens  in  this 
department. 


Baird,  Prof.  S* ?..-••>•. ••->>•- 

Bean,  Dr.  T.  H 

Editor  of  Belfast  (Me.)  Joomal 

CoUins,  Capt.  J.  W 

Forbes,  Prof.  8.  i. 

Gilbert,  Charles  H 

Gill,  Prof,  T.N 

Goode,  G.  Brown 

Goode  &  Bean 

Goode  Sl  Collins 

Hay,  Prof.  O.  P 

Ingersoll,  Ernest 

Jordan,  David  S 


1 

18 
1 
2 
1 
1 
3 
6 
3 
1 
1 
1 
6 


Jordan  &,  Gilbert... •«••..... 

McDonald,  CoL  M 

Mather,  Fred 

Phillips,  Barnet...' 

Bathbon,  Eichaxd 

Robertson,  B.  B 

Byder,  John  A » 

Smith,  Bosa 

Smith  &  Swain 

Swain,  Joseph 

Swan,  James  G 

Tanner,  Lient.  Z.  L 

True,  Frederick  W 


S2 

5 


There  are  only  two  persons  who  have  made  mnch  nse  of  the  collec- 
tions besides  the  Mnsenm  officers.  Professors  Jordan  and  Gilbert,  by 
reason  of  their  contributions  of  fishes  from  the  west  coast  of  the  United 
Btates,  Central  America,  the  Gnlf  of  Mexico,  Charleston,  and  other  re- 
gions, have  performed  mnch  labor  upon  the  elaboration  of  these  collec- 
tions and  other  Mnsenm  material  previously  sent  here  from  the  same 
places.  By  reference  to  the  bibliography  immediately  following  this 
chapter,  it  will  be  seen  that  nearly  twenty  papers  have  been  written  by 
these  gentlemen,  principally  upon  material  recently  contributed  by  one 
or  both  of  them.  These  studies  were  made  principally  upon  fishes  of 
Lower  California,  Mazatlan,  Panama,  Gulf  of  Mexico,  and  Charleston. 

Professor  Hay  studied  and  reported  upon  the  64  species  taken  by 
him  in  Mississippi,  Tennessee,  and  other  Southern  States  before  fhey 
were  forwarded  to  the  Museum. 

Miss  Bosa  Smith  and  Mr.  Joseph  Swain  reported  upon  a  collection 
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of  fishes  made  at  Johnston's  Island,  Paoiflo  Ocean,  and  Mr.  Swain  pre- 
pared papers  on  Syngnathinw  and  StoUphorus. 

As  m  years  past,  the  corator  of  this  department  has  acted  as  editor 
of  the  ^^Proceedings"  and  ^^Bnlletins"  of  the  United  States  National 
Mnseom,  also  performed  the  duties  of  editor  of  the  Fish  Commission 
Bulletins  until  April  1882,  at  which  date  this  work  was  transferred  to 
Mr.  G.  W.  Smiley,  of  the  Fish  Commission. 

DEPARTMENT  OF  MOLLUSKS. 

Mr.  William  H.  Dall,  of  the  United  States  Coast  Surrey,  has  continued 
his  voluntary  supervision  of  this  department.  No  assistants,  however, 
having  been  assigned  to  him  this  year,  and  his  own  time  having  been 
largely  occupied  by  his  official  duties  elsewhere,  including  an  investi- 
gation of  the  deep-sea  moUusks  collected  by  Mr.  Alexander  Agassiz  on 
the  Bldkej  little  has  been  done  on  the  general  collections,  which  are 
in  the  main  stored  in  the  drawers  of  the  table  cases  in  the  main  Smith- 
sonian hall  and  its  galleries.  The  mollusk  laboratory  on  the  fourth 
floor  of  the  main  central  tower  of  the  Smithsonian  building  has,  how- 
ever, been  entirely  refitted  and  refurnished,  and  is  now  the  most  com- 
pletely equipped  of  all  the  special  laboratories.  A  great  quantity  of 
material  belonging  to  this  department,  including  the  Binney  collection, 
the  collection  of  fresh-water  shells  identified  and  labeled  by  Mr. 
James  Lewis,  and  that  portion  of  the  collection  labeled  by  Mr.  Bobert 
E.  G.  Steams,  which  has  already  been  received,  together  with  many 
other  valuable  lots,  is  stored  in  packing-boxes  in  the  general  storage 
room  in  the  central  basement  of  the  Smithsonian  building.  During  the 
year  the  boxe9  containing  moUnsks  have  been  separated  from  the  others 
in  storage  and  have  been  included  in  the  card  catalogue  of  the  storage 
rooms  prepared  by  the  registrar.  Our  collection  of  moUusks  is  exceed- 
ingly rich,  and  it  is  hoped  that  during  the  present  year  steps  may  be 
taken  toward  its  final  arrangement.  Mr.  B.  E.  C.  Steams,  of  Berkeley, 
Gal.,  who  had  been  expected  to  assume  the  curatorship,  has  hitherto  been 
prevented  by  ill  health.  Mr.  Dall  in  his  report  for  the  year  presents  a 
history  of  the  department  and  suggestions  for  its  administration,  which 
it  seems  desirable  to  place  on  record: 

The  oolleotion  of  the  moUusca  has  soffexed  many  yicissitudes  in  the  past.  It  is 
ahoat  eighteen  years  since  I  first  became  interested  in  the  moUnsk  collection  of  the 
Institution.  It  is  about  fonrteen  years  since  I  fiiist  took  charge  of  it,  and  my  connec- 
tion with  the  duties  of  the  position  has  been  (except  during  about  fourteen  months 
in  1970-^1)  that  of  a  Tolunteer  worker,  struggling  to  keep  from  deterioration  a  val- 
uable typical  collection,  without  clerical  assistance,  without  any  of  the  mechanical 
aids  to  labor  employed  in  aU  museums  of  equal  importance,  without  any  regular  al- 
lowance whatever  for  the  needs  of  the  department,  with  a  building  and  cases  which 
lendered  the  work  of  preservation  more  than  ordinarily  difficult,  and  with  the  ne- 
cessity of  supporting  myself  by  other  work  which  occupied  nearly  aU  the  ordinary 
working-honis  of  the  day.  It  is  obvious  that  under  such  circumstances  the  curator 
who  sucoeeded  in  making  any  impression  on  the  material  which  was  added  from 
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time  to  time  by  gift  or  exchange,  in  addition  to  keeping  oider  among  that  originally 
on  handy  might  reckon  himBclf  fortnnate. 

The  original  collection  was  moonted  with  cement  on  glass  plates  by  the  late  Dr. 
Philip  P.  Carpenter.  Twice  the  Writer  replaced  the  twelve  or  fifteen  thoasand  spec- 
imens upon  their  tablets,  from  which  the  extremes  of  winter  cold  and  snmmer  heat 
had  detached  them.  When  the  third  winter  passed  and  the  effect  of  the  temperature 
was  again  apparent,  I  spent  a  month  experimenting  with  cements,  fonnd  none  reli- 
able, and  proceeded  to  relabel  and  place  in  paper  trays  the  entire  collection. 

From  July,  1871,  to  January,  1875, 1  was  detailed  on  field  work  in  Alaska  by  the 
United  States  Coast  Survey,  and  again  in  1880.  During  these  periods  the  cnrator- 
ahip  remained  practically  vacant.  While  engaged  in  the  above-mentioned  field  work, 
dredgings  were  carried  on  over  nearly  the  whole  coast  of  Alaska,  and  of  invertebrates 
alone,  from  1871  to  1875,  not  less  than  100,000  specimens  were  forwarded  to  the 
Museum.  On  my  return  in  1875,  the  question  of  representation  at  the  Centennial  £z- 
hibition  was  mooted,  and  the  curator  of  moUusks  devoted,  with  the  exception  of  his 
Sundays,  every  spare  hour  of  his  time  for  six  months  in  preparing  a  collection  of  eco- 
nomic invertebrates  for  that  occasion. 

The  funds  available  for  this  purpose  indirectly  benefited  the  collection  by  the 
duplicates  which  came  in  with  specimens  collected  for  exhibition  and  which  were 
administered  upon  simultaneously. 

At  this  time  the  valuable  services  of  Mr.  F.  G.  Sanborn  were  temporarily  obtained, 
and  by  hard  and  constant  work  the  general  collection  of  the  Museum  was  labeled, 
cleaned,  and  systematically  arranged.  The  policy  of  the  curator  fit>m  that  time  for- 
ward has  been  simple. 

Specimens  of  a  general  character  coming  in  are  carefiilly  xegistexed  and  boxed  and 
put  in  store.  A  collection  prepared  by  the  late  Dr.  Jam(«  Lewis,  for  the  Centennial, 
of  the  land  and  fVesh-water  shells  of  the  United  States,  carefully  labeled,  catalogued, 
and  packed,  has  been  retained  in  its  original  boxes.  Everything  of  value  or  not  ad- 
ministered upon  has  been  put  away,  packed  and  secluded,  safe  from  harm  at  least, 
until  better  times  for  the  colection  should  arrive.  In  this  way  only  could  the  progress 
made  be  held  good.  Until  skilled  assistance  and  a  constant  guardianship  ore  availa- 
ble, it  would  be  very  unwise  to  expose  to  the  inevitable  injuries  of  dust,  accident,  or 
carelessness,  collections  whose  value  could  not  be  estimated  in  money.  MeanwhUe  the 
curator  has  bent  his  energies  and  employed  bis  leisure  in  putting  into  shape  for  future 
reference  special  groups,  one  by  one.  In  this  way  something  has  been  accomplished. 
This  has  been  done  especially  with  the  brachiopods,  limpets,  and  chitons,  but  unfortu- 
nately, owing  to  defects  of  the  only  cases  available,  mice  and  dust  have  since  made 
such  effectual  inroads  upon  the  chitonid»  that  the  labor  of  months  has  been  lost  and 
that  part  of  the  collection  practically  ruined. 

The  immense  collection  of  Alaskan  moUusks,  however,  has  been  registered  and  sys- 
tematically arranged,  compared,  and  studied  in  a  preliminary  way,  and  has  suffered 
from  nothing  worse  than  dust.  The  administration  upon  some  thirty  or  forty  thou- 
sand specimens  has  taken  several  years,  and  has  been  carried  on  wholly  out  of  ordi- 
nary office  hours. 

During  the  last  year  the  curator  has  been  engaged  during  spare  moments  in  re- 
porting upon  the  very  interesting  mollosks  of  the  deep  sea  obtained  by  various  United 
States  vessels,  especially  the  party  on  the  Coast  Survey  steamer  Blake,  under  the 
supervision  of  Profl  A.  Agasftiz ;  and  the  mollusks  of  the  northwest  coast  have  been 
temporarily  laid  aside,  to  be  returned  to  hereafter.  The  latter  are  in  a  forward  state 
and  will  take  comparatively  little  labor  to  prepare  a  proper  monograph  and  cata- 
logue of  them  for  publication. 

The  present  state  of  the  collection  may  bo  summarized  as  follows : 

1.  Labeled  in  order  and  accessible  for  reference,  the  general  collection  of  mollusks 
prepared  by  Dr.  Carpenter,  and  of  which  part  was  originally  mounted  on  glass,  ex- 
cept tipo  boxes  as  hereafter  mentioned. 
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2.  In  order  and  acceasiblo  for  reference,  bnt  requiring  new  labels,  the  West  American 
collection  prepared  by  Dr.  Carpenter  and  originally  mounted  on  glass,  containing 
many  of  his  types.  Also  the  types  of  Dr.  Gould's  descriptions  of  North  Pacific  mol- 
luaks,  from  the  Rodgers  exploring  expedition,  so  far  as  they  are  in  the  possession  of 
the  Institution.  The  minority  of  the  types  of  Dr.  Gould,  however,  though  the  prop- 
erty of  the  United  States,  have  never  reached  the  National  Museum,  and  are  believed 
to  be  in  private  hands. 

3.  In  order,  labeled,  catalogued,  and  inaccessible  (i.  a.,  packed  up),  the  collection 
of  North  American  land  and  fresh-water  shells  prepared  by  Dr.  James  Lewis  for  the 
Centennial  exhibit  of  the  National  Museum. 

.  4.  Identified  and  labeled  with  rough  labels,  to  be  replaced  by  the  standard  Museum 
label  before  exhibition,  catalogued,  but  not  unpacked,  two  boxes  of  the  original 
Carpenter  collection  of  miscellaneous  shells. 

5.  Identified  and  labeled  as  above  by  the  donors,  packed  up  safely,  but  never  yet 
placed  on  the  Museum  catalogues  or  registers,  the  Binney  collection  of  typical 
American  land  shells ;  a  large  number  of  shells  (between  2,000  and  3,000  species) 
giTen  to  the  Museum  by  W.  H.  Dall,  being  his  own  private  accumulations  by  pur- 
chase, collection,  or  exchange,  when  not  connected  with  the  Museum ;  numbers  of 
small  donations  from  many  friendjs  of  the  Institution,  received  from  time  to  time; 
typical  land  and  fresh- water  shells  received  from  Dr.  Isaac  Lea,  of  Philadelphia,  Slc, 

6.  Unidentified  virgin  material  received  from  definite  localities,  packed  safely,  but 
not  administered  upon  in  detail,  an  immense  stock  fr»m  the  United  States,  apd  di- 
vers valuable  lota  of  exotics. 

7.  Separated,  labeled  with  preliminary  labels,  registered,  and  in  process  of  being 
worked  up,  generally  duflty,  but  in  good  order,  the  general  Alaskan  and  northwest 
coast  collection  contributed  by  W.  H.  Dall,  his  associates  and  friends,  from  original  field 
researches;  a  smaller  but  still  valuable  Califomian  collection  from  the  same  sources; 
a  North  European  collection  of  recent  and  Tertiary  fossil  species  obtained  by  purchase 
and  exchange  for  special  comparison  with  and  identification  of  the  preceding ;  also 
many  Arctic  species  gathered  with  the  same  end  in  view. 

8.  Injured  and  worthless  specimens ;  though  notwithstanding  the  great  mass  of  the 
material  belonging  to  the  Institution,  it  is  probable  t^at  there  is  unusually  little  trash 
in  it. 

9.  Alcoholics,  in  good  order,  partly  labeled.  There  is  a  large  collection  of  alco- 
boiics,  much  of  which  is  labeled  and,  thanks  to  the  care  and  energy  of  Mr.  Rathbun, 
In  excellent  order.  It  may  be  worth  whUe  to  remark  that,  all  earlier  alcoholics  hav- 
ing been  removed  by  Dr.  Stimpson  to  Chicago  and  subsequently  burned  in  the  historic 
conflagration,  when  the  curator  returned  to  Washington,  in  January,  1875,  there  was 
no  alcoholic  collection  except  that  made  by  himself  in  Alaska  and  California.  (The 
Fish  Commission  collection,  not  having  reached  Washington,  is  not  included  among 
the  assets  of  the  Museum,  though  eventually  to  become  so.)  Special  attention  has 
been  given  to  this  class  of  specimens ;  and  by  a  wide  correspondence  and  the  gener- 
osity of  the  never-failing  friends  of  the  Smithsonian  Institution,  a  good  representa- 
tion of  most  types  of  mollusks  may  now  be  found  in  the  room  devoted  to  inverte 
1)rates  in  alcohol.  A  few  species  have  lately  been  received  from  the  collections  of 
the  Fish  Commission,  and  a  larger  number  from  Dr.  R.  £.  C.  Steams,  collected  on  the 
Pacific  coast. 

Having  thus  briefly  reviewed  the  treasures  of  the  National  Museum  in  the  present 
curator's  department,  a  few  words  as  to  fiMilities  obtained  during  the  year  and  re- 
quired for  the  future  are  in  order. 

Until  the  present  year,  the  conchologioal  department  of  the  Museum  has  not  been 
provided  with  cases  suitable  for  receiving  and  preserving  shells  free  from  dust,  mice, 
and  sudden  ooncussions  from  ill-fitting  drawers. 

Daring  the  present  summer  the  laboratory  has  been  partly  fitted  up  in  excellent 
«hape.    The  middle  and  chief  working  room  of  the  range  of  three  in  use  for  the 
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■hella  has  been  fitted  with  good  and  dnst-proof  cases,  a  new  gallery^  and  aooommoda- 
tion  in  the  shape  of  nniyersal  drawers  for  a  large  number  of  specimens.  It  is  hoped 
and  believed  that  to  these  will  be  added  snitable  cases  for  the  Mnseom  Hall,  in 
which  finally  perfected  work  may  be  placed  i>ermaoently  for  reference  or  exhibition, 
without  fear  of  deterioration.  Steps  have  already  been  taken  to  replace  the  inflam- 
mable partitions  of  the  east  and  west  laboratory  rooms  by  brick  walls,  and  to  refur- 
nish with  suitable  shelving  and  cases  this  part  ot  the  work-shop. 

Means  for  making  sections  of  shells  are  desirable,  but  the  necessary  lathe  might 
economically  and  easily  be  made  a  part  of  the  taxidermist's  equipment,  where  it  would 
be  equally  and  more  frequently  useful,  while  still  accessible  when  needed. 

It  is  the  writer's  opinion  that  an  extensive  exhibition  of  the  shells  as  mere  obfete 
de  regard  is  not  desirable.  He  believes  that,  first,  a  thoroughly  illustrated  series  of  » 
few  typical  forms  from  embryo  to  adult,  with  enlarged  models  and  dissections  of  the 
soft  parts ;  secondly,  an  economical  series,  with  illustrations  of  their  economic  applica- 
tion, as  in  cameo  shells,  pearl  shells,  &c. ;  thirdly,  a  good  local  series  of  the  mollusks  of 
the  District ;  and,  lastly,  a  case  or  two  of  prominent  characteristic  forms  of  the  different 
orders,  recent  and  fossil,  side  by  side,  would  be  morelnstmotive,  more  interesting, 
and  more  desirable  than  the  large  series  of  every  attainable  species  common  to  most 
museums,  and  which  produces,  except  for  the  specialist,  only  a  confused  and  eveo 
wearying  impression  upon  the  visitor's  mind. 

DEPABTMENT  OF  mSBOTB. 

A8  was  stated  in  my  last  report,  the  department  of  entomology  is  one 
which  has  been  very  little  coltiyated  in  the  National  Moseom,  although 
in  past  years  the  Smithsonian  Institution  has  published  many  valuable 
works  on  insects,  and  through  its  various  collectors  gathered  much  ma- 
terial for  investigation. 

The  material  thus  obtained  by  special  collectors,  by  the  various  Gov- 
ernment surveys,  as  well  as  that  sent  in  by  correspondents,  has  always 
been  distributed  for  study  f  o  the  several  entomologists  who  have  been 
serving  as  collaborators  of  the  Smithsonian  Institution,  much  of  the  mate- 
rial having  passed  into  the  hands  of  the  entomologists  of  the  Depart- 
ment of  Agriculture,  it  always  having  been  the  understanding  that  all 
material,  after  being  reported  upon,  should  be  retunied  to  the  Depart- 
ment of  Agriculture  for  preservation  in  its  cabinets.  The  custody  and 
entire  responsibility  of  the  national  collection  of  insects  was  in  this  way 
transferred  to  the  Department  of  Agriculture ;  but  the  lack  of  a  per- 
manent museum  organization  and  the  constant  changes  in  the  head» 
of  the  Department  resulted  very  unfavorably  for  the  collection,  and  the 
remnants  of  the  same,  which  have  recently  been  transferred  to  the 
I^ational  Museum  by  the  present  Oommissioner,  are  of  very  slight  im- 
portance. Prof  O.  Y.  Biley,  the  entomologist  of  the  Department  of 
Agriculture,  has,  from  the  time  of  his  accession  to  that  position,  urged 
the  transfer  which  has  recently  been  made,  and  has  firom  the  beginning 
insisted  that  the  systematic  collection  should  be  preserved  under  tho 
permanent  organization  of  the  National  Museum.  Following  out  this- 
idea,  Professor  Kiley  accepted,  in  1881,  the  position  of  honorary  curator,, 
performing  voluntarily  such  duties  connected  with  this  division  of  the* 
Museum  as  are  at  present  necessary. 
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Professor  Biley  has  deposited  his  own  private  coUectioii  of  insects, 
which  comprises  about  30^000  species  of  all  orders,  mostly  team  Korth 
America,  arranged  in  some  360  doable  folding  boxes,  and  in  two  cabinets 
with  eight  glass-covered  drawers,  the  specimens  being  all  in  good 
condition  and  classified  so  far  as  determined.  In  addition  to  this  col- 
lection, Professor  Kiley  haas  deposited  a  large  amount  of  material  pre- 
served in  alcohol,  mounted  on  microscopic  slides,  or  blown  and  mounted 
dry,  illustrating  the  life,  history,  and  economy  of  more  than  3,000  spe- 
cies. This  collection  is  illustrated  by  a  large  quantity  of  notes  and 
descriptions,  in  large  part  still  unpublished. 

The  Biley  collection  now  on  dejiosit  represents  about  all  that  is  val- 
uable in  this  department  of  the  Museum. 

Mr.  Albert  Koebble  was  assigned  as  an  aid  to  the  curator  during  a  por- 
tion of  the  year.  The  actual  work  has  consisted  chiefly  in  the  answering 
of  inquiries  made  regarding  insects,  from  corresjiondents  of  the  Museum 
and  the  Smithsonian  Institution,  and  in  taking  care  of  and  mounting 
the  material  received.  The  collection  has  been  constantly  used  in  the 
work  of  the  Department  of  A^culture  by  specialists  who  have  found 
occasion  to  refer  to  it.  All  investigations  in  entomology  made  by  the 
oarator  duriog  the  year  were  for  the  Department  of  A^culture,  and  a 
statement  of  the  various  lines  of  investigation  pursued  will  be  found  in 
his  annual  report  for  that  Department.  A  list  of  papers  by  him  printed 
during  the  year  is  also  given  in  the  bibliography  appended. 

The  following  suggestions  are  extracted  firom  the  curator's  report: 

Bepoatodly  dnring  the  year  ooUeotioiiB  have  been  offered  bnt  neceeearily  declined^ 
beeanee  there  was  no  fond  for  their  porohaee.  I  wonld  strongly  reoommend,  therefore, 
th»t  proriaion  be  made,  let,  for  the  porohaae  of  aaoh  ooUeotlona  ae  are  of  aaffloient 
Talae  and  which  ms,j  be  from  time  to  time  offered  or  obtainable;  Sd,  that  a  com- 
petent aarietant  be  ]>ermanently  engaged  in  the  general  work  of  the  Department  and 
in  the  preparation  of  the  exhibit  collection. 

Hitherto  no  attempt  has  been  made  to  preaerre  and  keep  together  the  entomologi- 
0al  material  that  has  been  gathered  and  brought  to  Washington  by  officers  of  the 
GoreEimMnt.  Snoh  material  has  generaUy  been  tamed  over  to  the  Department  of 
Agrieoltnre  and  either  distribnted  among  specialists  or  negleeted  and  lost  sight  of. 
While  my  present  work  as  carator  is  a  labor  of  Iotc,  and  Tcry  Uttle  can  be  accom- 
pliahed  without  means,  yet  I  shall  strive  to  at  least  properly  care  for  the  specimena 
that  aooomnlate  from  Tarions  sources  until  such  time  as  their  importance  shaU  war- 
xani  mors  means  and  labor  being  dcToted  to  them. 

BXPABTMENT  OF  KABnOB   DTTEBTBBIIATBS. 

The  collection  of  marine  invertebrates  under  the  direction  of  the  cura- 
tor^  Mr.  Bichard  Bathbun,  is  rapidly  being  reduced  to  order ;  the  ar- 
rearages of  many  years  fast  being  made  up.  This  has  been  a  task  of 
considerable  magnitude,  firom  the  fact  that  in  the  decade  ending  1880 
yeiy  little  attention  had  been  paid  to  this  department,  and  that  the  best 
part  of  the  material  was  destroyed  in  the  burning  of  the  Chicago  Acad- 
emy of  Sciences.  The  amount  of  space  assigned  to  this  department  is 
very  smaU,  consisting  of  the  western  work-room  south  of  the  corridor 
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leading  to  the  west  basement,  the  laboratory  in  the  western  end  of  the 
cloister  north  of  the  west  range,  and  the  west  range  of  the  Smithsonian 
building.  The  west  hall  has  been  assigned  to  this  department  for  its 
exhibition  purposes,  but  is  still  to  some  extent  filled  with  other  material 
eventually  to  be  moved  to  the  new  museum.  Very  little,  therefore, 
has  been  done  in  the  development  of  the  exhibition  series,  and  the  chief 
activity  has  been  in  the  store-rooms,  but  the  results  are  not  so  apparent 
now  as  they  will  be  when  room  can  be  found  for  the  proper  installation 
of  the  collections.  The  coral  collection,  as  well  as  part  of  the  echino- 
derms  and  sponges,  have  been  mounted  on  ebonized  tablets,  and  the 
experiments  which  have  been  made  in  arranging  these  in  cases  with 
maroon  backgrounds  indicate  that  the  west  hall  when  arranged  will  be 
one  of  the  most  beautiful  and  attractive  in  the  Museum. 

Mr.  Bathbun  has  been  assisted  during  the  year  by  Messrs.  J.  B.  Blish 
and  W.  E.  Saffbrd,  midshipmen,  U.  S.  K.,  and  by  Messrs.  B.  S.  Tarr  and 
George  F.  Weld ;  the  latter  a  volunteer. 

The  number  of  entries  in  the  catalogue  during  the  year  have  been 
2,630.  The  card-catalogue  begun  last  year  is  now  nearly  complete,  con- 
tainiog  between  8,000  and  9,000  cards.  This  card-catalogue  indicates 
which  of  the  specimens  are  in  the  reserve  and  which  in  the  duplicate 
series. 

During  the  summer  the  curator  was  attached  to  the  party  of  the 
United  States  Fish  Commissioner  at  Wood's  Holl,  and  under  Professor 
Yerrill  had  charge  of  the  dredging  operations  on  the  steamer  Fish 
Hawk.  Mr.  Bathbun  paid  special  attention  to  the  use  of  the  tow-nets 
at  different  depths  in  collecting  free-swimming  copepods,  on  which  he 
is  preparing  a  special  report;  and  he  has  also  been  engaged  in  preparing 
for  the  Fishery  Beport,  now  in  progress  of  publication  under  the  joint 
direction  of  the  Commissioner  of  Fisheries  and  the  Superintendent  of 
the  Census,  a  chapter  descriptive  of  the  natural  history,  of  all  known 
species  of  economic  American  marine  invertebrates,  and  of  the  methods 
and  results  of  this  particular  fishery.  These  reports,  which  are  now  in 
the  hands  of  the  printer,  set  forth  the  practical  features  of  this  depart- 
ment of  the  Museum,  which  are  of  no  small  consequence,  as  they  embrace 
the  lobsters,  crabs,  shrimps,  and  sponges,  the  annual  fisheries  for  which 
amount  to  over  $1,200,000.  This  is  the  first  attempt  made  to  report 
upon  this  class  of  fisheries  in  this  country  from  accurate  data.  Fourteen 
papers  relating  to  this  department  have  been  published  during  the  year, 
five  by  the  curator,  six  by  Prof.  A.  E.  Verrill,  one  by  Mr.  Sidney  I. 
Smith,  one  by  Dr.  T.  Hale  Streets,  and  one  by  Mr.  John  A.  Byder. 
The  collection  of  fresh-water  crayfish  has  been  lent  to  Mr.  Walter  An- 
derson, of  the  Museum  of  Comparative  Zoology,  for  study  and  publica* 
tion. 

Mr.  Bathbun  has  submitted  the  following  special  statement  upon  the 
distribution  of  duplicate  specimens : 
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The  condition  of  the  collections  in  this  department  of  the  Moseom  can  now  be  con- 
sidered as  exceptionally  good,  considering  the  restricted  quarters  in  which  they  are 
contained.  It  was  the  first  care  of  the  curator,  when  he  entered  upon  his  duties,  in 
the  fall  of  1880,  to  examine  every  part  of  the  collection  with  reference  to  its  safe 
keeping,  and  every  new  accession  has  been  unpacked  as  soon  as  it  was  received,  in 
order  that  no  destruction  might  result  from  long  storage.  The  dry  specimens  have 
all  been  removed  from  the  basement  rooms,  which  are  too  damp  for  the  preservation 
of  such  materials,  and  the  entire  alcoholic  collection  has  been  examined  at  least  once  a 
year,  for  the  purpose  of  replacing  alcohol  lost  by  evaporation  or  the  cracking  of  Jars. 
It  is  impossible  to  state  the  number  of  specimens  or  species  now  belonging  to  this  de- 
partment, as  large  portions  of  the  collection  are  still  uncatalogned  and  larger  portions 
on-identified.  The  reserve  series  is  very  extensive  and  contains  much  unique  mat^ 
rial.  The  dry  reserve  specimens  of  corals  and  sponges  have  been  mostly  mounted  and 
placed  on  exhibition,  as  have  also  representatives  of  all  the  groups  of  echinoderms 
and  a  few  of  the  crustaceans.  The  exhibition  series,  thus  far  prepared,  contains  the 
following  number  of  specimens : 

Corals,  734.    Sponges,  235.    Echinoderms,  510.    Crustacea,  47. 

The  National  Museum  suffered  severely  by  the  Chicago  fire  of  1871,  which  destroyed 
almost  all  of  the  alcoholic  reserve  series  of  crustaceans  and  radiates,  as  already  ex- 
plained. The  reserve  series  as  now  constituted  has  been  derived  fix>m  innumerable 
sources,  of  which  the  following  are  the  most  prominent,  either  from  the  size  or  value 
of  the  collections  furnished  : 

From  the  United  States  Exploring  Exx>edition:  About  50  types  of  Dana's  species  of 
cmstaceans,  partly  dry  and  partly  alcoholic,  have  been  left  to  the  Museum,  and  are 
still  in  good  condition  for  examination.  A  large  number  of  the  corals  obtained  by 
the  same  expedition  and  named  by  Dana  are  also  intact,  and,  although  they  have 
snfiered  much  from  rough  handling,  they  still  form  the  most  important  feature  of  the 
exhibition  series  of  corals.  A  few  of  the  United  States  Exploring  Expedition  sponges 
were  also  saved. 

From  the  North  Pacific  Exploring  Expedition:  A  small  number  of  Stimpson's  types 
of  cmstaceans  and  many  dry  echinoderms  were  retained  at  Washington,  and  thereby 
escaped  destruction. 

From  the  United  States  Fish  Commission :  As  elsewhere  stated,  the  Fish  Commission 
collections  constitute  the  bulk  of  the  materials  in  nearly  all  the  branches  of  this  depart- 
ment. These  collections  are  especially  complete  for  the  New  England  coast  as  to 
the  decapod  and  isopod  crustaceans,  pyonogonids,  worms,  echinoderms,  and  anthozoa, 
and  include  large  quantities  of  unidentified  crustaceans  and  radiates  from  the  South 
Atlantic  ooast,  collected  by  Me88rB.Earll  and  MaoDonald ;  firom  the  Gulf  coast,  by 
Mr.  Silas  Steams,  and  from  the  Pacific  coast,  by  Prof.  D.  S.  Jordan. 

From  the  Bermuda  Centennial  Conmiission :  A  fine  collection  of  Bermuda  corab. 

From  the  Mnseu  Naoional  de  Sio  de  Janeiro:  A  complete  collection  of  Brazilian 
oorala  » 

From  Mr.  John  Xantus :  An  old  collection  of  corals  and  other  specimens  from  Southern 
California. 

From  various  naval  expeditions,  including  the  Transit  of  Venus  Expedition,  the 
Palos  ESxpedition,  and  the  Alliance  Arctic  Exjiedition :  Numerous  collections  of  radi- 
ates, cmstaceans,  and  worms. 

From  Dr.  T.  H.  Streets,  U.  S.  N.,  and  Dr.  William  H.  Jones,  U.  S.  N. :  Similar 
collections  fr^m  several  sources. 

From  the  United  States  Coast  Survey:  Alaskan  collections  of  crustaceans,  worms, 
radiates,  and  sponges,  collected  by  Mr.  William  H.  Dall. 

From  the  United  States  Signal  Service  parties  in  Alaska ,  including  Mr.  £.  W.  Nelson. 

From  Mr.  L.  Turner  and  the  party  at  Point  Barrow :  Miscellaneous  collections. 

From  the  United  States  Coast  Survey  steamer  ^laiiw:  Cmstaceans,  crinoids,  anthozoa, 
and  sponges,  received  from  Prof.  Alexander  Agassiz. 
H.  Mis.  26 10 
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From  Prof.  J.  M.  Langston :  CoralB  from  Hayti,  W.  I. 

From  Mr.  J.  M.  Bowers :  Corals  from  the  Society  Islands. 

From  the  Germany  Fishery  Commission,  through  Prof.  Karl  M5biiis:  MifloeUaii»- 
ons  collections  from  the  North  Sea. 

From  Professor  Lindstrom :  Similar  collections  from  the  Baltic  Sea. 

From  Prof.  Charles  Lfitken :  Eighty-five  species  of  European  annelids. 

From  Dr.  Gnstay  Eisen :  A  collection  of  European  and  Califomian  earth- worma. 

From  Mr.  Winifred  Steams:  Miscellaneous  collection  from  the  Coast  of  Labrador. 

From  Wesleyan  University,  Middletown,  Conn.,  and  Dr.  George  Hawes:  Similar  col- 
lections from  Bermuda. 

From  Col.  N.  Pike :  Corals,  echinoderms,  and  crustaceans  from  the  Maoritios  Islanda. 

From  Messrs.  Uenry  Hemphill  and  L.  Belding :  Similar  collections  from  the  coast  of 
California. 

From  Captain  Dow :  Similar  collections  from  Panama. 

From  Messrs.  McBeeson  and  Bobbins:  A  large  collection  of  Florida  commercial 
sponges. 

By  purchase:  A  large  and  fine  series  of  the  commercial  sponges  of  the  world, 
exhibited  at  the  Centennial  Exposition  and  identified  by  Prof.  Alpheos  Hyatt. 

From  Prof.  H.  L.  Smith :  1,275  microscopicslidesof  foraminifera,  from  many  sonreea. 

It  would  be  quite  impossible  to  enumerate  further  the  constituent  parts  of  the  reserva 
series  without  going  beyond  the  proper  limits  of  this  report. 

The  duplicates  still  on  hand  and  available  for  distribution  are  as  follows :  Number 
of  species :  Crustaceans,  43 ;  worms,  19 ;  mollnsks,  48 ;  bryozoans  and  tnnicates,  90 
radiates,  42;  sponges,  5;  total,  187.    Number  of  specimens:  Crustaoeans,  24,000 
worms,  4,000;  moUusks,  24,000;  bryozoans  and  tunicatee,  6,000;  radiates,  16,000 
sponges,  259;  total,  74,250. 

The  reserve  eeriee  of  specimen^  is  still  in  quite  an  unfinished  state,  which  makes  a 
report  upon  it  very  unsatisfactory.  So  much  material  has  been  received  daring  the 
past  year,  and  other  administrative  work,  including  the  distribution  of  duplicates, 
has  interfered  to  such  an  extent,  that  in  many  cases  it  has  been  only  possible  to 
enter  the  specimens  in  the  record  books  and  store  them  for  future  examination.  In 
reality,  more  time  has  been  spent  upon  the  reserve  series  than  upon  any  other  coUeo- 
tions.  The  different  groups  are  arranged  separately  in  the  storage  cases  and  any 
specimens  desired  can  be  readily  found.  A  portion  of  the  reserve  series  of  alcoholic 
crustaceans  and  echinoderms  has  been  stored  temporarily  in  the  wall-cases  of  the  main 
hall  of  the  Smithsonian  building ;  but  the  bulk  of  the  alcoholics  still  remain  in  the 
east  and  west  basements  of  the  same  building. 

In  this  connection  it  may  be  proper  to  refer  to  the  work  now  being  canied  on  at 
New  Haven  by  Prof.  A.  E.  Verrill  and  Prof.  S.  I.  Smith,  on  the  marine  invertebrates 
collected  by  the  United  States  Fish  Commission  on  and  off  the  New  England  coast. 
The  curator  is  not  kept  informed  as  to  the  progress  of  this  work,  excepting  as  reports 
are  handed  in  for  publication  and  finished  collections  are  received  for  the  Museum. 
An  account  of  the  materials  so  far  received  ftom  Professors  Verrill  and  Smith  has 
already  been  given,  and  a  bibliography  of  their  reports  pubUshed  this  year  will  be 
found  below. 

The  exhihUion  eeriee. — ^The  work  thus  far  accomplished  in  the  preparation  of  the 
exhibition  series  of  invertebrates  has  been  extremely  satisfactory,  and  gives  piomiss 
that  the  display  of  marine  invertebrates  will  be  second  to  no  other  in  the  Mnsenm 
in  attractiveness.  In  the  fall  of  1881  the  west  hall  of  the  Smithsonian  building,  which 
had  been  previously  occupied  by  the  mineral  exhibit  and  a  portion  of  the  pottery 
received  from  the  Centennial  Exposition,  was  assigned  to  this  department,  bnt  as  yet 
only  a  part  of  the  wall  space  has  been  made  available  for  use.  This  hall,  which  has 
a  length  of  90  feet  and  a  width  of  40  feet,  is  admirably  fitted  for  the  exhibition  of 
specimens,  and  is  well  lighted.  Suitable  cases  of  black  walnut  cover  the  walls,  to 
a  height  of  7^  feet,  on  three  sides  of  the  room,  the  east,  south,  and  west.    The  enqply 
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floor  space  remaining  after  the  large  objects  of  pottery  shall  have  been  removed  win 
be  safflcienily  great  to  accommodate  five  or  six  separate  npright  cases,  and  the  semi* 
circnlar  space  at  the  north  end  can  also  be  ntilized  for  smaller  cases.  Only  the  cases 
on  the  east  and  south  sides  have  thus  far  been  emptied  of  the  old  collections,  and 
these  are  now  filled  with  marine  invertebrates.  Considerable  time  was  spent  in  pre- 
paring this  exhibit,  in  studying  the  effect  of  different-colored  tablets  and  backgrounds 
upon  the  specimens,  ebonized  tablets  and  a  maroon  background  to  the  oases  being 
finally  adopted  as  the  most  desirable  and  attractive.  The  collections  first  selected  for 
exhibition  were  those  which  could  be  the  most  readily  prepared  and  which  were  in 
Cpreatest  need  of  proper  storage — ^the  dry  corals,  sponges,  and  echinoderms — and  these 
naturally  constitute  the  most  showy  portions  of  the  marine  invertebrate  collections. 
If  r.  £.  H.  Hawley,  who  had  been  very  successful  in  the  preparation  of  the  exhibition 
series  of  marine  invertebrates  at  the  Peabody  Museum,  of  Yale  College,  and  at  the 
American  Museum,  New  York,  was  employed  for  this  task,  which  he  has  executed  in 
a  very  superior  manner,  producing  a  more  attractive  display  than  probably  exists  in 
any  other  similar  museum  in  the  country.  Mr.  Hawley  continued  his  work  upon 
this  collection  during  most  of  1881,  and  until  March,  1882,  when  his  services  were 
required  in  another  department  of  the  Museum,  and  the  mounting  of  marine  inverte- 
brates was  temporarily  discontinued.  He  had,  however,  finished  all  the  specimens 
that  had  been  prepared  for  mounting  up  to  that  time. 

As  the  cases  prepared  for  this  purpose  were  inadequate  to  hold  the  entire  monnted 
display  collection,  it  has  been  impossible  to  arrange  it  in  proper  order,  but,  never- 
,  theless,  the  temporary  arrangement  has  been  duly  appreciated  by  the  public,  Judging 
from  the  many  favorable  criticisms  passed  upun  it.  The  showy  corals  now  form  the 
bulk  of  the  display  collection,  and,  considering  that  a  minority  of  the  corals  are  types 
from  the  United  States  Exploring  Expedition,  their  value  is  very  great.  Other  feat- 
ures of  ibis  display  are  the  centennial  collection  of  Bermuda  corals ;  a  complete  series 
of  all  the  known  species  and  varieties  of  commercial  sponges,  identified  by  good 
sathority ;  a  lai|;e  series  of  Alaskan  sponges;  and  a  great  variety  of  echinoderms, 
from  many  sources.  The  proposed  additions  to  the  exhibition  series  will  be  discussed 
further  on.  The  Museum  printing  office  having  been  fully  occupied  with  preparing 
labels  for  other  departments,  the  exhibition  collection  in  this  department  is  still  un- 
labelled,  but  this  deficiency  will  be  remedied  during  the  coming  year. 

Di»MbuiUm  of  duplioaies. — ^The  extensive  explorations  of  the  United  States  Fish 
Commission,  along  the  eastern  coast  of  the  United  States,  during  the  past  twelve 
years,  have  brought  together  a  large  mass  of  duplicate  materials,  in  the  line  of  marine 
invertebrates,  which  is  being  distributed  as  rapidly  as  possible  to  institutions  of 
learning  thronghout  this  country,  and  to  a  few  foreign  ones.  No  returns  have  been 
demanded  for  the  duplicates  disposed  of  in  the  United  States,  but  those  sent  to  for- 
eign countries  are  generally  in  exchange  for  collections  of  equal  value  for  the  Museum. 
Three  general  series  of  duplicate  sets  have  already  been  prepared  and  two  distributed. 
The  first  series,  consisting  of  50  sets,  with  118  species  each,  and  over  18,000  speci- 
■MtDB  in  all,  was  sent  out,  in  1879,  to  many  of  the  higher  schools  of  learning  in  this 
eonntry,  and  to  a  few  foreign  institutions.  Series  II,  also  containing  50  sets  of  189 
species  each,  and  a  total  of  over  50,000  specimens,  is  now  very  nearly  ready  for  distri- 
batSon,  and  will  be  sent  out  the  coming  January  or  February.  Series  III,  or  the  edu- 
cational series  of  60  sets,  with  96  species  each,  and  a  total  of  over  15,000  specimens, 
waa  finiahed  and  distributed  in  June,  1882.  Enough  material  stills  remains  for  mak- 
ing up  a  second  educational  series  of  200  sets,  vrith  about  125  species  each,  and  the 
work  of  preparing  this  series  will  be  begun  in  January,  1883. 

As  a  part  of  Series  II,  ten  additional  sets,  containing  the  same  species  and  many 
others,  is  now  being  prepared,  for  sending  to  the  London  Fishery  Exhibition  of  1883, 
to  be  disposed  of  in  Europe,  by  exchange,  for  collections  for  the  Mnseum.  This 
Museum  is  greatly  in  need  of  authentic  foreign  collections  of  marine  animals  for  the 
purposes  of  comparison,  and  much  valuable  material  of  this  character  can  undoubt- 
edly be  obtained  by  such  a  system  of  exchange. 
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The  dispoeal  of  sncb  a  quantity  of  duplicate  material  aa  ia  now  being  sent  out,  of 
no  further  yalue  to  the  Mnaeum,  will  be  of  benefit  to  the  institution  in  more  than  one 
way.  In  addition  to  increasing  its  sphere  of  usefulness,  and  bringing  back  to  it  some 
returns  in  the  way  of  exchanges,  it  will  also  relieve  the  Museum  of  much  care  and 
expense,  necessary  to  the  preservation  of  such  an  extensive  collection,  and  enable 
the  workers  in  this  department  to  devote  their  entire  time  to  the  reserve  and  unde- 
termined materials. 

From  the  many  resources  of  the  National  Museum,  it  is  natural  to  suppose  that  this 
department  will,  in  the  course  of  time,  assume  greater  proportions  than  the  same 
department  of  any  other  museum  in  the  country.  The  accessions  for  the  past  three 
years,  or  since  the  renewal  of  activity  in  this  line,  have  been  so  great  that  the  depart- 
ment has  outgrown  the  space  assigned  to  it,  and,  unless  more  room  is  made  available 
at  an  early  date,  the  safety  of  the  collections  will  be  more  or  less  imperiled.  It  i» 
very  gratifying  to  the  curator  to  be  able  to  note  such  rapid  progress  in  a  department 
which  has  lain  dormant  for  so  long  a  time. 

Among  the  many  plans  proposed  for  the  coming  year,  it  ia  intended  to  make  con- 
siderable advancement  in  the  preparation  of  the  exhibition  series,  in  order  that  the 
more  instructive  specimens,  of  which  many  are  still  packed  away,  may  all  be  nuide 
serviceable  to  the  general  public  at  once.  Another  reason  for  rapidly  perfecting  the 
exhibition  series  is  one  now  generally  recognized  by  all  museums,  that,  as  a  rule,  lees 
damage  happens  to  specimens  when  they  are  open  to  constant  inspection  than  when 
they  are  stored  away  out  of  sight.  The  pottery  now  filling  the  cases  on  the  west  side 
of  the  marine  invertebrate  hall  is  to  be  soon  removed,  when  these  cases  will  be  altered 
to  correspond  with  those  now  containing  the  invertebrate  collections.  Enough  speci- 
mens of  corals  and  sponges  are  now  mounted  or  prepared  for  mounting  to  nearly  fill 
these  new  cases,  so  that  with  little  exertion  a  very  extensive  display  can  be  made. 

The  scheme  for  the  exhibition  of  specimens  in  this  department,  as  at  present  worked 
out,  comprises  two  features — ^the  general  display  collection,  which  we  have  deen  dia- 
cussing,  and  the  synoptical  collection,  which  has  not  yet  been  begun.  The  former 
will  illustrate  the  several  groups  of  marine  invertebrates,  with  reference  to  external 
form,  by  a  massing  together  of  ail  the  members  of  the  groups,  which  it  is  possible  to 
obtain  or  to  exhibit  to  advantage  in  the  cases.  The  synoptical  collection  will  be  of  a 
more  educational  character,  and  will  represent  the  external  and  internal  anatomy, 
and  embryology  of  typical  members  of  each  group  by  means  of  careful  prepacations, 
dissections,  and  diagrams.  The  latter  scheme  will  necessitate  a  much  greater  outlay 
of  labor  than  the  former,  and  will  require  a  number  of  years  for  its  aecomplishmeat. 
This  portion  of  the  exhibition  collection  will  have  to  be  accommodated  in  new  up- 
right cases,  to  occupy  the  center  floor  space,  after  the  present  incumbranoea  are  re- 
moved. The  general  display  collection  will  also  soon  outgrow  the  wall  oases  allotted 
to  it,  and  require  additional  space  on  the  floor. 

In  the  present  scheme  no  account  has  been  taken  of  the  large  reserve  series  of  al- 
coholic specimens,  excepting  where  such  may  be  used  in  the  synoptical  eoUection. 
The  general  display  collection  now  contains  only  dried  specimens,  which  are  the  most 
suitable  for  display.  The  ordinary  cylindrical  J ars  of  thick  glass  distort  their  contents, 
and  it  is  generally  impossible  to  keep  the  alcohol  so  clear  that  the  specimens  can  be 
readily  distinguished  from  the  outside.  Nevertheless,  there  are  in  this  department 
large  quantities  of  showy  specimens,  of  which  dry  preparations  cannot  be  made,  and 
which  it  is  desirable  to  display.  Square  Jars  have  been  suggested,  and  would  certainly 
be  preferable  to  the  round  ones.  A  matter  of  greater  importance,  however,  is  the  safe 
keeping  of  the  entire  reserve  series  of  specimens  in  alcohol,  which  is  now  mainly  stored 
in  dark  rooms  and  passageways  in  the  basement,  where  it  is  very  difficult  to  give  it  the 
proper  attention.  A  portion  of  these  specimens,  which  have  been  determined  and 
properly  labelled,  have  been  arranged  in  the  wall  cases  on  the  south  side  of  the  main 
Smithsonian  hall,  and  if  no  objection  is  made  the  curator  proposes  to  fill  as  many  of 
those  oases  as  are  not  now  used  for  other  purposes.    There  is  no  doubt  but  that  the 
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safety,  of  the  coIlectionB  will  be  greatly  improved  by  keeping  them  open  to  daily 
inflpection. 

A  great  denderatum  in  this  department  is  a  supply  of  anthentic  foreign  collection 
for  the  purposes  of  comparison  in  making  identifications,  and  an  attempt  will  be  made 
this  spring  to  remedy  this  deficiency  in  part  by  soliciting  exchanges  from  several 
Eoropean  anthorities.  For  this  purpose,  ten  very  superior  sefcs  of  duplicates  of  Fish- 
Commission  specimens  have  been  prepared  and  will  be  sent  to  the  London  Fishery 
Exhibition,  where  they  can  probably  be  disposed  of  to  the  best  advantage  of  the 
Museum. 

DSPABTHBNT  OF  FOSSIL  INTEBTEBBATES. 

The  department  of  fossil  invertebrates  has  been  under  the  charge  of 
Dr.  O.  A.  White,  who  daring  part  of  the  year  was  directly  in  the  em- 
ploy of  the  Museum,  and  who  now,  having  accepted  the  position  of  pa- 
leontologist of  the  United  States  Geological  Survey,  continues  h!S  work 
in  the  Museum  as  honorary  curator.  Unlike  most  of  the  honorary  cu- 
rators, however,  his  whole  time,  except  when  in  the  field  with  the  survey, 
in  summer,  is  devoted  to  administrative  work  and  investigation  upon 
the  collections,  and  his  office  is  in  the  laboratory  of  the  department. 
This  department  is  now  installed  in  the  west-south  range  of  the  new 
Museum,  being  deposited  in  the  drawers  of  thirteen  unit  table-cases, 
the  laboratory  being  in  the  two  adjoining  rooms  at  the  west  side  of  the 
south  entrance.  No  part  of  this  collection  is  on  exhibition,  and  consid- 
erable portions  of  it  are  still  in  the  storage  rooms.  The  most  valuable 
specimens,  particularly  those  which  have  been  studied  and  have  served 
as  types  for  the  publication  of  the  late  Prof.  Fielding  B.  Meek,  have 
been  cleansed  of  the  accumulated  dust  of  long  storage  and  put  in  excel* 
lent  order. 

Dr.  White's  own  specialty  is  in  the  study  of  the  invertebrates  of  the 
MesoBoio  and  Oenozoic  periods,  and  Mf?  0.  B.  Wolcott,  also  of  the  Oeo- 
logical  Survey,  faai^btien  assigned  by  its  director  to  work  in  this  depart- 
ment, and  is  acting  as  assistant  curator,  under  the  direction  of  Dr.  White, 
having  special  charge  of  the  Paleozoic  fossils.  His  work  in  the  field 
extends  over  more  than  half  the  year,  and  work  upon  this  section  of  the 
collection  is  not  so  far  advanced.  Mr.  L.  M.  Oarrett,  U.  S.  N.,  has 
acted  as  assistant  in  this  department  and  accompanied  the  curator  to 
the  field  upon  the  work  of  the  United  States  Geological  Survey  from 
July  to  October.  Dr.  White  has  already  devoted  much  time  during  the 
year  to  duties  as  chief  of  the  Artesian  Wells  Commission. 

Of  this  department  of  the  Museum  it  can  be  said  that  its  material  is 
in  excellent  order  for  scientific  investigation,  and  that  it  is  being  exten- 
sively used  for  that  purpose. 

I  quote  from  Dr.  White  the  following  statements  and  recommenda- 
tions: 

The  present  state  of  the  ooUeotion  is  that  of  only  partial  arrangement,  and  therfr- 
foTS  the  nnmher  of  speoimens  cannot  be  given,  even  approximately.  Their  condi- 
tion, howerer,  is  fdvorahle  to  their  complete  arrangement  and  division  into  series  as 
soon  as  I  shall  get  time  and  soitable  assistance  to  do  the  work.     A  few  years  ago  a 
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considerable  quantity  of  duplicate  specimenfl  was  set  aside  for  exchange.  Sabae* 
quent  inyestigation  has  shown  the  desirability  of  retaining  a  large  part  of  these  in 
the  Museum^  and  it  is  therefore  necessary  to  review  them  again  before  any  are  sent 
out. 

Since  even  an  eztensiye  collection  of  fossil  inyertebrates  may  be  presumed  to  be  leas 
attractive  to  the  public  than  much  of  the  material  of  other  departmentBi  my  plans 
have  contemplated  mainly  such  a  classification  and  arrangement  of  the  Museum  col- 
lection as  will  make  it  conveniently  available  to  students  for  scientific  purposes. 
The  fact  that  so  large  a  part  of  these  specimens  are  those  upon  which  official  reports 
«nd  other  scientific  writings  have  been  based,  makes  it  especially  desirable  that  they 

« 

shall  be  made  accessible  to  students  of  paleontology  as  early  as  practicable. 

DEPABTMENT  OF  FOSSIL  PLANTS. 

This  department;  like  that  of  fossil  invertebrates;  is  under  the  honor- 
ary cnratorship  of  an  officer  of  the  United  States  Geological  Sorvey, 
Prof.  Lester  F.  Ward.  The  collection  is  installed  in  the  drawers  of  a 
number  of  unit-table  cases  in  the  west  south  range  and  upon  the  south 
balcony,  contiguous  to  which  at  its  east  end  is  the  laboratory  of  the 
curator.  This  laboratory  has  during  the  year  been  filled  up  with  cases, 
and  a  large  amount  of  preliminary  work  has  been  done  by  the  curator, 
who  since  October  has  been  assisted  by  Mr.  E.  E.  Hayden,  midshipman 
of  the  United  States  Navy.  This'collection,  like  many  others,  has  been 
in  a  quiescent  state  for  many  years,  and  a  large  amount  of  work  has 
been  found  necessary,  preliminary  to  its  final  arrangement  in  proper 
shape  for  study.  No  effort  has  as  yet  been  made  to  provide  exhibition 
space  for  it.  Its  present  condition  is  well  shown  by  the  following  ex- 
extracts  from  Professor  Ward's  report: 

The  extensive  coUection  which  had  been  received  from  Mr.  Leo  Lesqaerenx,  of  Co- 
Inmbne,  Ohio,  who  had  previonily  employed  it  in  the  preparation  of  his  printed  re- 
ports, and  had  catalogued  andntunbered  it  according  to  your  instnictions,  was  mere^ 
unpacked  during  the  last  months  of  1881,  and  res^ained  at  the  beginning  of  the  year 
in  4  wholly  unorganized  condition.  The  bulk  of  the  woik  dcr*  iu  the  department 
has  therefore  been  that  of  systematically  classifying  and  arranging  this  materiaL  This 
work  was  delayed  by  the  necessity  of  having  appropriate  cases  erected  in  the  labora- 
tory rooms  to  receive  it,  as  also  by  the  lack  of  assistance  and  the  performance  of  du- 
ties in  oonnection  with  the  Geological  Survey. 

The  deficiencies  of  a  merely  chronological  catalogue  rendered  necessary  the  prepa- 
ration of  a  much  more  complete  and  convenient  slip  catalogue,  which  could  be  sys- 
tematically arranged  and  serve  as  an  efficient  aid  io  the  progress  of  the  work. 

The  catalogued  material  has  been  arranged  in  three  series  according  to  horizon, 
via,  the  Cretaceous  (chiefly  from  the  Dakota  Group),  the  Tertiary  (including  for  con- 
venience the  Laramie  Group,  which  Mr.  Lesquereux  considers  to  be  Eocene),  and  the 
Carboniferous  and  lower  formations  (there  being  a  few  from  the  Old  Bed  Sandstone 
of  Ireland,  and  a  few  from  the  Silurian  of  New  York). 

The  system  of  classiOcation  adopted  is,  in  so  far  as  this  was  practicable,  that  of 
Sohimper,  as  given  in  his  *<  Traits  de  Pal^ntologie  Y^g^tale,"  the  most  oomprehen- 
alve  work  on  the  subject. 

As  the  greater  part  of  the  undetermined  material  in  the  department  belongs  to  the 
later  formations,  and  as  my  field  work  for  a  great  while  will  probably  be  chiefly  oon- 
llned  to  these  horizons,  I  have  found  it  necessary  to  reserve,  for  the  present  at  least, 
the  whole  of  the  Cretaceous  and  Tertiary  collection  and  retain  it  in  the  Jaboratoxy 
aa  a  basis  for  comparison  and  investigation.    For  the  same  reason  I  have  not  thought 
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best  to  aeleot  a  resenre  series  of  the  Carboniferous  plants,  and  have  prepared  the 
whole  collection  for  exhibition  in  the  cases  below.  It  still  remains  on  the  balcony 
waiting  the  completion  of  the  necessary  cases. 

Very  little  was  done  daring  the  year  in  the  way  of  original  reeearoh  or  towards  the 
elaboration  of  new  material,  owing  to  the  time  required  in  making  these  prepara- 
tiona. 

Fifty-nine  specimens  of  Alaskan  fossils  were  sent  in  September  by  yonr  instmctiona 
to  Mr.  Lesqnerenx  to  be  figured.  These  have  been  returned.  One  specimen  (No.  &56) 
was  sent,  August  15,  to  Dr.  J.  S.  Newberry,  to  be  used  in  connection  with  a  report  to 
be  published  by  the  Geological  Surrey. 

The  following  is  a  summary  exhibit  of  the  state  of  the  collection  so  far  as  regards 
specimens  which  have  been  specifically  determined : 


Carboniferous i 

Cretaceous 

Tertiary 

Total 


Genera. 


63 

65 

121 


239 


Species. 


177 
142 
351 


670 


Speci- 
mens. 


1,550 

549 

1,821 


3,920 


The  undetermined  material  consists  chiefly  of  the  thirty-one  boxes  collected  by  my- 
self in  1881,  and  seven  boxes  collected  by  Captain  Bendire. 

DEPABTMENT  OF  MINKBALS. 

The  classiflcation  of  the  departments  of  the  Musenm  provides  for  three 
departments  in  the  division  of  geology':  (xvi)  physical  geology,  in  which 
branch  no  work  has  as  yet  been  attempted;  (xvn)  minerals  and  rocks; 
and  (XYiu)  metallorgy  and  economic  geology.  The  two  latter  were  Ibr 
nearly  two  years  under  the  charge  of  Dr.  Gtoorge  W.  Hawes,  whose 
death  on  the  22d  of  June  has  been  in  many  ways  an  irreparable  loss  to 
the  Museum.*  Mr.  William  8.  Yeates,  aid  in  the  staff  of  the  Museum, 
has  during  the  year  had  special  charge  of  the  department  of  minerals, 
and  with  the  assistance  of  Messrs.  E.  B.  Hayden,  Henry  S.  Ghase,  and 
EL  Wilkinson,  midshipmen  in  the  United  Stiates  Kavy,  has  been  pressing 
forward  the  work  of  unpacking  and  cataloguing  the  accumulated  mass 
of  material.  The  number  of  entries  on  the  Museum  register  has  been 
2,628,  representing  3,437  specimens ;  of  these  1,370,  have  been  assigned  to 
the  exhibition  and  reserve  series,  and  417  to  the  duplicate  series;  156 
have  been  rejected,  and  the  remainder  assigned,  according  to  their  nature, 
either  to  the  collection  of  rooks  or  ores  and  metallurgical  products. 
The  card  catalogue  in  the  duplicate  series  has  been  increased  during 
the  year  by  1,261  cards.  Mr.  Yeates  reports  that  such  work  as  has  been 
done  is  that  of  putting  in  order  the  specimens  in  the  old  collection,  a 
large  number  of  which  have  never  been  entered  on  the  register.    The 

*  A  short  biographical  notice  of  Dr.  Hawes  is  given  at  the  close  of  this  report, 
together  with  a  list  of  his  scientific  pablications ;  and  also  an  account  of  the  work 
planned  and  commenced  by  him  in  relation  to  the  collection  of  building-stones. 
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work  of  entering  these  and  patting  the  catalogue  number  on  each 
specimen  has  been  for  some  time,  and  is  now,  in  progress.  Numb^s 
have  been  painted  on  2,894  specimens,  and  nearly  2,000  labels  have  been 
written.  A  preliminary  classification  has  been  begun,  and  twenty, 
three  sets  of  duplicate  specimens  have  been  distributed^  some  of  them 
as  exchanges,  but  the  majority  to  institutions  of  learning.  Mr.  Yeates 
reports,  upon  the  present  state  of  the  collection,  that  it  contains  6,939 
specimens  in  the  combined  reserve  and  exhibition  series,  while  in  the 
duplicate  series  there  are  about  about  7,000  specimens,  making  an  ap- 
proximate  total  of  14,000  specimens.  During  the  past  year  413  specimens 
were  added  to  the  reserve  and  exhibition  series,  and  1,261  to  the  dupli- 
cate series. 

GDhe  mineral  collection  is  disposed  in  drawers  of  unit  cases  in  the 
west  hall  of  the  new  Museum,  while  a  great  mass  of  material,  unas- 
sorted and  in  process  of  classification,  is  still  in  the  temporary  work- 
room in  the  southwest  court. 

The  department  of  building-stones,  which  in  the  preliminary  classi- 
fication was  associated  with  that  of  mineralogy,  has  already  been  re- 

I>orted  upon  as  one  section  of  the  department  of  arts  and  industries.  j 

I 
I 

DBPABTMENT  OF  METALLUBOY  AND  EOONOMIO  OEOLOGhT.  ' 

This  department,  like  the  preceding,  has  been  without  a  head  for 
the  greater  part  of  the  year.  In  July,  1882,  Mr.  F.  P.  Dewey,  previously 
employed  as  chemical  assistant  to  Dr.  Hawes  in  his  investigations  upon 
the  building  stones  for  the  Tenth  Census,  was  given  temporary  charge  of 
the  department  of  the  collection,  and  made  some  preliminary  studies  and 
inspections.  On  December  1,  Mr.  Dewey  was  appointed  to  the  curator- 
ship  of  the  department.  Active  work  in  the  department  is,  therefore, 
hardly  begun,  and  all  that  can  be  said  concerning  it  is  in  the  way  of 
anticipation.  To  this  department  is  assigned  a  very  large  portion  of  the 
material  given  to  our  Government  by  the  various  foreign  Governments 
and  other  exhibitors  at  the  close  of  the  Centennial  Exhibition,  which 
from  1876  to  1882,  was  stored  in  the  basement  of  the  Armory  Building, 
and  which  has  in  part  been  removed  to  the  new  museum,  together  with 
the  material  recently  received  from  the  permanent  exhibition  in  Phila- 
delphia and  stored  in  the  temporary  building  acUoining  the  Armory. 
The  curator  of  metallurgy  and  economic  geology  also  necessarily  acts  as  • 
curator  of  the  section  of  metallurgy  and  metal- working  in  the  department 
of  arts  and  industries,  which  is  already  in  possession  of  great  quantities 
of  heavy  and  bulky  material,  and  which  may  be  expected  rapidly  to  grow 
in  extent  and  importance.  This  department  is  one  of  the  most  difficult 
the  Museum  to  manage ;  the  material  which  it  includes  is  always  heavy  in 
and  unwieldy  and  often  of  great  bulk.  Unlike  many  other  departments, 
it  must  place  on  public  exhibition  almost  everything  which  it  contains; 
in  fact,  it  has  a  greater  share  than  any  other  department  of  material 
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which  is  chiefly  useful  on  account  of  its  edacational  value,  which  for 
purposes  of  investigations  might  perhaps  better  be  examined  in  the 
place  in  which  it  was  collected.  Its  proper  arrangement,  therefore,  must 
be  the  work  of  several  years ;  and,  on  account  of  the  number  of  laborers 
required  to  handle  it,  the  work  must  be  comparatively  very  costly. 

The  original  intention,  to  the  carrying  out  of  which  the  Museum  is  in 
a  certain  way  pledged,  was  that  the  mineral  resources  of  each  particular 
State  should  be  shown  separately ;  and,  to  accomplish  this,  it  will  be 
necessary  to  secure  extensive  additions  to  the  collection  from  almost 
every  State  in  the  Union ;  extensive  not  only  in  number,  but  also  in 
bulk,  weight,  and  cost  of  transportation. 

Another  difficulty  in  the  management  of  this  department  is  the 
Qncertainty  as  to  its  final  location.  At  present  the  southwestern  quar- 
ter of  the  building,  including  the  west  hall,  the  southwest  court,  and 
the  two  adjoining  ranges,  are  assigned  to  the  division  of  geology,  to 
metallurgy  and  metal-working.  A  portion  of  this  space  is  at  pres- 
ent occupied  by  paleontological  collections,  but  even  when  these  are 
removed  the  space  will  probably  be  inadequate  for  the  accommoda- 
tion even  of  tiie  material  already  on  hand.  Should  a  new  building  be 
erected  for  the  Museum,  these  collections  will  naturally  be  the  first  to 
be  transferred,  and  consequently  much  bulky  material  will  require  to  be 
moved.  It  cannot  be  doubted,  however,  that  this  department  will  be  of 
greater  importance  to  the  country  in  an  industrial  way,  and  will  interest 
and  benefit  a  larger  number  of  the  visitors  to  the  Museum,  than  any 
other ;  especially  when  it  is  so  arranged  as  to  show  concisely  and  im- 
pressively the  character  of  the  mineral  resources  of  each  State  and  the 
methods  by  which  the  various  products  of  the  metal- working  industries 
are  produced. 

Mr.  Dewey  reports  that  in  the  catalogue  of  the  collection  there  have 
been  made  3,851  entries,  representing  4,772  specimens;  of  these  4,420 
were  specimens  previously  received  from  Centennial  sources,  and  of 
which  no  entry  had  been  made,  and  281  were  specimens  entered  from 
the  old  Smithsonian  collection.  Almost  all  the  work  done  has  been 
upon  the  reserve  series,  especially  upon  the  Centennial  material,  about 
150  boxes  having  been  unpacked  and  specimens  identified  as  far  as  pos- 
sible, and  all  information  in  regard  to  them  put  in  a  permanent  form  for 
preservation.  This  was  a  work  of  considerslble  magnitude,  since  much 
care  and  time  were  necessary  in  unpacking  the  specimens  and  tracing 
np  their  records. 

The  southwest  range  is  at  present  assigned  to  this  department,  aud 
in  it  quite  a  number  of  specimens  are  to  be  seen,  although  nothing 
can  properly  be  said  to  be  on  exhibition.  The  collection  of  ores  from 
]!9evada  is  the  only  special  collection  which  has  been  thoroughly  exam- 
ined; the  records  in  regard  to  this  are  perfect  and  its  condition  satis- 
factory. 
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Gnie  oarator  has  presented  the  following  estimate  of  the  present  con- 
dition and  i>08silde  fiitnre  of  the  department : 

Ab  to  the  number  of  BpeoimenB  it  U  not  possible  to  gire  it  exactly,  as  many  apeoi- 
mens  are  still  packed  in  the  boxes  in  which  they  came  firom  Philadelphia,  and  with 
the  exception  of  360  they  are  all  as  yet  in  the  reserve  series ;  after  a  careful  estimate 
I  would  place  the  number  at  about  20,000. 

In  general,  the  condition  of  the  specimens  is  perhaps  finir,  although  many  of  the  more 
ahowy  specimens  have  suffered  from  want  of  proper  care  and  attention  aside  from 
the  necessary  deterioration  by  decomposition,  generally  confined  to  the  surface,  but 
in  some  cases  extending  to  the  interior,  in  which  case  serious  disintegration  has  been 
the  resalt.  I>ecomposition  is  the  chief  source  of  deterioration  of  metallargical  speci- 
mens, and  while  there  are  yarious  devices  for  its  prevention,  no  feasible  plan  has  yet 
been  proposed  to  completely  arrest  its  action. 

A  matter  of  the  first  importance  in  this  department  is  a  collection  for  the  study  of  the 
science  of  metallurgy,  which  need  not  be  large,  as  it  will  contain  little  or  no  duplicate 
material,  and  will  be  designed  to  show  the  following  points  in  the  production  of  the 
metals:  the  natural  occurrence  of  the  various  ores  of  each  metal,  together  with  the 
prominent  associated  material ;  the  natural  occurrence  of  sach  materials  as  are  neces- 
sary in  the  refining  of  the  ores;  the  various  processes  for  the  extraction  of  the  natural 
occurring  material  showing  the  plans  and  methods  of  exploration  and  working 
principally  by  means  of  models  and  drawings,  and,  where  practicable,  by  the  exhi- 
bition of  specimens  of  the  tools  actually  used ;  the  various  steps  in  the  treatment 
of  the  ores  from  the  time  they  leave  the  mines  until  they  are  converted  into  the  com- 
mercial metals,  vrith  specimens  of  the  various  intermediate  products  and  plans  and 
models  of  the  machines,  furnaces,  Ac,  brought  into  requisition  during  the  processes; 
(this  is  perhaps  the  least  satisfactory  part  of  the  present  collectiona  in  the  Mnseum, 
and  one  that  should  be  increased  as  rapidly  as  possible ;)  and,  finally,  the  various  forms 
in  which  the  different  metals  are  produced  and  placed  upon  the  market,  together  with 
the  incidental  products,  especially  such  as  can  be  utilised. 

By  far  the  greatest  portion  of  the  collection,  however,  should  be  arranged  upon  a 
geographical  basis,  whereby  the  ores  and  prodacts  of  certain  regions  would  be  grouped 
together,  and,  when  possible,  the  connection  between  the  various  regions  should  bs 
clearly  indicated.  In  the  arrangement  of  this  collection  a  somewhat  different  plan 
should  be  followed  firom  that  adopted  in  the  scientific  collection,  as  in  this  ease  then 
wiU  be  of  necessity  considerable  duplication  of  specimens,  and  prominence  should  bs 
given  to  peculiarities  in  occurrences  and  composition  of  the  ores,  and  the  modiflcatlona 
thereby  necessitated  in  the  usual  course  of  treatment.  This  collection  wlU  requiis 
constant  care  and  attention  to  keep  it  abreast  of  the  progress  of  development,  which 
Is  very  rapid  in  this  country  where  many  new  regions  are  being  explored  and  devel- 
oped every  year,  and  where  the  varying  conditions  found  in  isolated  regions  lead  to  in- 
teresting and  Important  modifications  in  processes,  which  should  be  examined  and  mads 
available  to  the  rest  of  the  world.  It  is  also  very  desirable  to  have  suites  of  speci- 
mens showing  the  changes  occurring  in  the  composition  and  character  of  ores  from 
the  surface  to  the  greatest  depth  attained,  but  these  cannot  be  obtained  after  a  mine 
has  been  in  operation  a  few  years.  tAt  the  same  time,  as  regions  decline  in  importanes^ 
and  processes  become  antiquated  and  pass  out4>f  use,  a  Judicious  culling  out  of  unim- 
portant material  could  be  made  with  advantage.  There  is  one  field  which  the  depart- 
ment could  with  propriety  occupy,  namely,  the  collection  of  the  literature  of  American 
metallurgy,  which  is  at  present  very  restricted,  a  condition  readily  explained  by  the 
fact  that  metallurgical  knowledge  has  a  high  commercial  value  which  its  possessors 
desire  to  retain,  from  purely  selfish  motives.  Sach  books  as  there  are  upon  metallur- 
gical subjects  are  mainly  of  European  origin,  and  their  ignorance  and  silence  upon  de- 
velopments in  metallurgy  made  in  this  country  are  so  great  as  to  make  them  valueless 
for  application  here  except  so  fisr  as  broad  general  principles  are  concerned.    Thtn 
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hftTe  been  many  and  great  advanoes  in  metallargy  made  in  this  oonntry,  and  a  com- 
plete reeord  of  their  deyelopment  would  be  a  valuable  contribntion  to  knowledge.  It 
ia  but  jnat  to  say  that,  as  a  rale,  American  metallnrgistB  have  written  and  pablished 
&r  more  than  their  European  brethren,  but  there  ia  still  room  for  improvement.  The 
m^ority  of  papers  by  American  writers  are  scattered  through  various  society-journals 
and  other  periodicals,  so  that  the  student  is  obliged  to  waste  a  great  deal  of  time  in 
tireeome  search  through  a  large  amount  of  (to  him)  valueless  matter. 

DEPARTMENT  OF  EXPLORATION  AND  FIELD  WORK. 

The  explorations  which  have  been  made,  especially  in  the  interest  of 
the  National  Museum  have  been,  as  hitherto,  under  the  immediate  di- 
rection of  the  Smithsonian  Institution,  from  whose  funds  the  expenses 
have  been  for  the  most  part  defrayed.  The  details  are  given  at  length  in 
the  report  of  the  Secretary  of  the  Smithsonian  Institution.  Various 
officers  of  the  Museum  have  been  attached,  especially  during  the  summer 
months,  to  the  service  of  the  United  States  Fish  Commission,  the  Geo- 
logical Survey,  and  the  Bureau  of  Ethnology  of  the  Smithsonian  Insti- 
tution, while  others,  more  or  less  afUiated  with  the  Museum,  have  been 
engaged  in  field  work  incidentally  in  connection  with  their  duties  as 
employees  of  the  Coast  Survey  and  the  Signal  Service  of  the  Army. 

DEPARTMENT  OF  0HEMI8TRY. 

The  chemical  laboratory  occupies  the  two  upper  stories  of  the  south- 
west pavilion,  and  the  chemist,  Mr.  Frederick  W.  Taylor,  has  been 
engaged  in  the  solution  of  many  questions  in  chemistry  and  economic 
geology,  proposed  by  the  other  departments  of  the  Museum  or  by  out- 
aide  departments  of  the  Government.  The  chemist  reports  that,  in  an- 
swer to  letters  received  from  the  Director,  he  has  made  119  reports,  15 
being  letters  in  response  to  queries  submitted  to  the  Smithsoni-an  Insti- 
tution; 70  being  reports  of  qualitative  analyses  of  specimens  received 
by  the  Institution,  and  identifying  93  specimens  of  minerals,  rocks,  and 
ores.  Thirty-four  rei>orts  have  been  made  representing  65  quantitative 
anaylses,  and  involving  274  determinations. 

One  of  the  most  interesting  of  the  investigations  was  made  for  the 
chairman  of  the  House  Committee  on  Ways  and  Means  for  the  purpose 
of  determining  the  possibility  of  extracting  the  methylic  alcohol  from 
the  ethyl  alcohol  contained  in  English  methylated  spirit.  Another  was 
the  analysis  of  eight  samples  of  zinc-covered  or  galvanized-iron  tele- 
graph wire  for  the  Signal  Office  of  the  War  Department,  the  object 
being  to  And  some  explanation  of  the  different  degrees  of  resistance  to 
an  electric  current  exerted  by  the  different  wires. 

The  main  work  of  the  laboratory  has,  however,  been  the  examination 
of  questions  in  economic  geology,  involving  the  analyses  of  numerous 
specimens  of  iron  ore,  coke,  gold  and  silver  ore,  of  natural  brines,  and 
of  soda  incrustations  from  Nevada,  the  latter  for  the  United  States  Geo- 
logical Survey. 
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The  chemist  makes  the  following  statements  upon  the  present  oondi- 
tion  of  the  laboratoiy : 

The  present  condition  of  the  ohemioal  laboiatoiy  is,  with  rery  few  exceptions,  most 
promising.  In  the  balance-room  we  have  three  No.  7  analytical  balances,  one  large 
analytical  balance  to  carry  one  kilogramme,  one  assay  button  balance,  one  small  so- 
called  prescription  scale,  one  pulp  scale  for  assay  charges,  and  one  Jolly's  balance  for 
specific  gravity  determinations. 

Ample  facilities  for  the  preparation  of  samples  for  analysis  are  provided,  the  labo- 
ratory being  provided  with  a  small  Blake  crusher  for  reducing  samples  to  small  frag- 
ments, a  **  buck  plate  "  for  assay  samples,  and  a  number  of  valuable  agate  mortals  for 
preparing  samples  of  silicates,  rocks,  ^c,  where  iron  cannot  be  used. 

The  facilities  for  assaying  are  good,  there  being  three  furnaces  for  that  purpose,  one 
for  crucibles,  and  two  for  scarification  and  cupellation.  The  stock  of  glassware  is  good, 
as  also  the  porcelain.  The  main  feature  of  the  laboratory,  however,  is  the  fine  stock 
of  platinum  ware  in  the  form  of  dishes  and  crucibles,  the  laboratory  possessing  19 
platinum  dishes  holding  from  50  cubic  centimeters  to  nearly  half  a  liter,  and  25  plat- 
inum crucibles.  In  addition  to  the  2,070  grammes  spoken  o^  the  Institution  has  pur- 
chased at  different  times  about  700  grammes  of  platinum,  this  being  purchased  before 
we  had  received  the  addition  from  Newport,  making  in  all  about  2,770  grammes  of 
metal,  representing  a  money  value  of  over  eleven  hundred  dollars. 

In  regard  to  the  general  arrangements  of  the  rooms  of  the  laboratory  a  full  descrip- 
tion will  be  found  in  the  report  of  the  Institution  for  1881.  The  main  room  is  fitted 
with  white-pine  desks,  one  running  across  the  entire  width  of  the  room  against  the 
south  wall,  the  other  being  placed  against  the  third  wall,  besides  which  there  are 
oases  for  chemicals  and  apparatus,  and  a  fume  chamber.  The  balance  room  is  hand- 
somely fitted  up  with  cases  of  black  walnut  and  contains  a  heavy  black  walnut  table 
for  the  balances.  The  third  floor  of  the  building  has  also  been  fitted  up  during  the 
year  with  a  substantial  double  desk.  During  the  past  year  the  supply  of  water  has 
been  entirely  insufficient,  or  rather  the  pressure  has  been  insufficient,  causing  much 
annoyance,  the  flow  often  ceasing  for  the  greater  part  of  the  day ;  and  should  the  en- 
gineer desire  to  fill  his  boilers  no  water  can  be  had  on  the  laboratory  floor  during  the 
process.  Frequently  the  operation  of  distilling  water  for  use  in  making  analysis 
had  been  suspended  for  lack  of  water  to  cool  the  condenser.  To  remedy  this  evil, 
the  chemist  would  suggest  that  a  tank  be  placed  on  the  roof  of  the  building  and  con- 
nected with  the  feed  pump  for  the  boilers  in  the  engine  room  by  a  suitable  arrange- 
ment of  valves ;  this  could  be  so  arranged  as  to  supply  the  upper  or  third  floor  oontin* 
nously,  being  used  on  the  second  floor  only  when  the  ordinary  supply  should  £bu1. 

DEPABTMENT  OF  EXPEEIMENTAX  PHYSIOLOaY. 

Mr.  John  A.  Eyder,  embryologist  of  the  United  States  Fish  Gommis- 
Bion,  has  occupied  daring  the  year  a  laboratory  fitted  up  for  micro- 
Bcopic  work,  and  especially  for  embryological  investigations,  in  the 
Armoiy  building,  and  has  carried  on  several  important  investigations 
upon  the  embryology  of  fishes  and  oysters.  The  laboratoiy  has  been 
filled  up  with  considerable  completeness,  chiefly  at  the  expense  of  the 
Fish  Commission. 

A  list  of  Mr.  Byder's  publications  will  be  found  in  the  appended  bib- 
liography. 

The  Museum  has  fhrnished  a  considerable  amount  of  material  to  Dr. 
S.  Weir  Mitchell,  of  Philadelphia,  who  is  engaged  in  investigating  the 
venom  of  the  rattlesnake,  and  also  a  number  of  specimens  to  Dr.  John 
J.  Mason,  of  Philadelphia,  for  his  studies  upon  the  brain. 
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In  oonnectioii  with  tiie  Fish  Gommission  work  some  very  important 
ezpeiimeiits  have  been  made  by  Oolonel  MacDonald  and  Mr.  Byder 
npon  the  retardation  of  the  developement  of  the  eggs  of  shad  and  other 
fishes. 

Inyolnntary  experiments  have  been  made  in  this  department  dur- 
ing the  year  by  Dr.  B.  W.'Bhnfeldt  and  Mr.  A.  Z.  Bhindler,  of  the 
Mnseom,  the  former  having  been  bitten  by  a  Reloderma  auspectum^  and 
having  described  his  exx>erience  in  the  ^'American  Naturalist,"  Novem- 
ber, 1882,  Yol.  XYI,  No.  11,  the  latt>er  having  suffered  a  like  mishap  while 
handling  a  specimen  of  EltxpifuMuSy  as  described  by  Mr.  F.  W.  Tme 
in  the  ^<  American  Naturalist,"  1882,  Yol.  —  page  — . 

DEPABTMENT  OF  VIVABIA. 

A  nnmber  of  living  animals  are  on  exhibition  in  the  rotunda  of  the 
new  boilding  and  seem  to  afford  much  amusement  and  instruction  to 
visitors.  This  department,  while  of  but  little  service  in  the  general 
disposition  of  the  collection,  is  well  suited  for  the  exhibition  of  a  few 
cases  of  living  animals )  and  I  am  inclined  to  Believe  that  fifteen  or 
twenty  characteristic  forms  might  be  obtained  and  maintained  here  at 
trifling  6xx)ense,  while  serving  an  excellent  purpose  in  illustrating  and 
supplementing  the  preparations  in  the  Museum  cases. 

At  present,  the  following  mammals  are  thus  exhibited: 

A  Bed-footed  Douroucouli,  or  Owl  Monkey  {NyetipithecuH  ruflpesj  Sda- 
ter),  fix>m  CSosta  Bica;  two  Pinches,  or  White-tufted  Marmosets  {(Edipua 
tUij  Lesson),  from  Chiriqui,  Colombia;  a  young  Mexican  Deer  (Oariaous 
mexicanusy  Gmelin),  from  Ohiriqui,  Oolombia.  All  these  specimens  were 
presented  to  the  Museum  by  Oapt  John  M.  Dow. 

In  the  same  room  is  also  a  large  case  in  which  at  various  times 
throughout  the  year  many  species  of  American  snakes  have  been  shown. 
Upon  these  the  curator  of  herpetology  has  made  the  following  report: 

The  Yivariimi  for  reptiles  oontinnes  to  proreof  the  greatest  interest  to  visitors,  and 
it  is  hoped  a  sofficient  number  of  living  specimens  may  be  sent  to  render  it  stiU  more 
popnlac.  In  connection  with  it,  a  most  instmctive  and  interesting  event  ooonrred 
e«rly  in  the  summer,  namely,  the  birth  of  109  young  snakes  (Tropidanottu  Hpedoa). 
The  act  of  parturition  was  oarefuUy  observed,  and  it  is  the  intention  of  the  curator 
to  publish  a  paper  ui>on  the  subject. 

There  is  little  trouble  in  keeping  the  harmless  reptiles  alive  in  captivity  for  an  in- 
definite length  of  time,  provided  proper  food  can  be  obtained;  but  with  regard  to  the 
Crotalus  and  Ancistrodon,  as  yet  our  efforts  have  failed  to  induce  them  to  feed. 

It  has  been  noticed,  also,  that  quite  a  number  of  our  specimens  die  from  necrosis 
cf  the  jaw,  an  experience  which  has,  it  is  believed,  been  shared  by  nearly  every 
museoin  and  soological  garden  in  the  world. 

Early  this  year  a  very  fine  and  extremely  large  rattlesnake  (Crotaliu  adamantmu) 
was  received  firom  Florida,  and  shortly  after  an  equally  large  kingsnake  {Ophiboliu 
fetelns),  and  it  was  determined  to  test  the  popular  belief  as  to  the  antagonism  exist- 
ing between  the  two  species.  They  were  accordingly  placed  in  a  large  case,  the  bot- 
tom of  which  was  covered  with  sand,  and  allowed  to  remain  together  for  some  time. 
No  hostilities  took  place,  and  it  was  noticed  that  neither  species  appeared  to  fear  the 
other.    Perhaps  under  more  natural  surroundings  the  case  may  be  different. 
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It  has  been  found  neoeoBary  to  keep  Ung-enakes  apart  from  tlie  othien,  ae  liheir  eanni- 
balifltic  tendencies  are  well  dereloped. 

In  the  months  of  September  and  October  copulation  was  noticed  between  aomefiiia 
examples  of  the  indigo  snake  {Spilotet  ert^tennus)  in  the  TiTarinm,  and  it  is  Aoped 
yoQDg  specimens  mi^  be  secured  as  a  result. 

In  the  basin  of  the  fountain  in  the  rotunda  are  kept  living  fishes  of 
the  following  species : 

1.  Oyprinus  carpio  (Linn6).    a  scale  carp ;  b  leather  carp. 

2.  Carassifis  aurattis  (L.)  Bleeker.    Goldfish ;  a  common  form ;  b  triple- 

tail  form. 

3.  Hybrid  between  Kos.  1  and  2.        4.  Idtis  melanotus  (Hseckel). 

In  a  tank  in  the  same  room  are  shown  two  specimens  of  albino  axo- 
lotls  {Siredon  pisciformis),  which  were  bred  by  M.  Garbonnier  in  Paris, 
France,  from  other  albinos  which  were  the  progeny  of  a  pair  of  black 
axolotls. 

Nearly  all  the  living  species  of  Korth  American  Testudinata  are  kept 
in  confinement  in  One  of  the  smaller  inclosnres  on  the  carp  ponds  on 
Monument  lot,  where,  they  remain  for  purposes  of  acclimation. 

Fishes  of  the  following  species  are  cultivated  in  the  carp  ponds : 

1.  Ciffprintis  carpio  (Lum6).    a  scale  carp;  6  mirror  carp;  o  leather  carp. 

2.  Idu8  melanoivLS  (Hs^kel).    LeuGiscfiis  idua  (Gthr.).    Nerfiing;  Orfe; 

Oolden  Tench ;  Ide.  3.  Tinea  vulgaris  (Guv.).    Tench. 

These  ponds  are  under  the  control  of  the  Director  of  the  Museum,  and 
the  details  of  their  management  are  described  in  his  report  as  Gommis- 
sioner  of  Fisheries.  Many  American  species  of  fish  have  also  during  a 
part  of  the  year  been  kept  in  aquarium  tanks  in  the  Armory  Building, 
where  during  the  spring  months  extensive  operations  in  connection 
with  the  hatching  of  fish  have  been  carried  on,  which  have  been  wit- 
nessed by  large  numbers  of  visitors. 


OBITUABY  NOTICE  OF  DB.  O.  VT.  HAWE8. 

Geoboe  Wesson  Hawes  was  bom  December  31, 1848,  in  Marion, 
Ind.,  and  died  of  quick  consumption  June  22, 1882,  in  Manitou  Springs, 
Golo.,  whither  he  had  gone  in  the  hope  of  benefit  to  his  health. 
Both  his  parents  were  natives  of  Massachusetts;  and  both  died  while  he 
was  very  young.  His  father  was  the  Eev.  Alfred  Hawes,  a  missionary 
of  the  American  Home  Missionary  Society,  stationed  at  Marion,  Ind. 
His  early  days  passed  under  the  care  of  a  lady  in  Worcester,  Mass.,  a 
friend  of  his  parents  whom  he  regarded  as  his  foster-mother. 

His  taste  for  scientific  studies  was  early  manifest,  and,  having  been 
for  some  years  a  student  in  the  High  School,  Worcester,  at  the  age  of 
seventeen  he  entered  the  ShefBeld  Scientific  School  at  New  Haven,  to 
which  with  some  intermissions  he  was  attached  for  fifteen  years  in  the 
capacities  of  student,  laboratory  assistant,  and  instructor.    From  1867 
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to  1871,  he  was  engaged  in  basiness  pursuits  in  Boston,  bat  retarned  to 
graduate  with  the  class  of  1 872, /cmr  years  later  tkan  would  otherwise 
have  been  the  case.  The  first  year  after  his  graduation  he  was  private 
assistant  to  Prof.  S.  W.  Johnson  in  the  chemical  laboratory,  subse- 
qnently  until  1880  assistant  and  instructor  in  mineralogy  and  blow-pipe 
analysis  in  the  Sheffield  Scientific  School.  The  summer  of  1878  he  de- 
voted to  the  study  of  microscopic 'lithology  in  Breslau,  under  Prof.  A. 
Lasanlx,  and  from  March,  1879,  to  June,  1880,  was  studying  mineralogy 
and  crystallography  at  Bonn  with  Professor  vom  Bath,  and  lithology 
with  Professor  Bosenbusch  at  Heidelberg.  He  received  the  degree  of 
doctor  of  philosophy  from  the  University  of  Heidelberg  in  1880. 

In  the  fall  of  1880,  he  accepted  the  position  of  curator  of  the  Depart- 
ment of  Eoonomjc  Geology  in  the  National  Museum,  and  about  the  same 
time  was  appoinfed  special  agent  of  the  Tenth  Census  in  charge  of  the 
building-stone  investigation.  His  strength  was  too  heavily  taxed  by 
dose  study  in  the  hot  summer  of  1881,  and  in  the  fall  he  found  himself 
nnable  to  continue  his  work.  A  month  at  the  Warm  Springs  in  Vir- 
ginia failed  to  restore  his  vigor,  and  on  his  return  it  was  ascertained 
that  incipient  lung  trouble  existed.  He  decided  to  spend  the  winter  in 
the  Bermudas,  hoping  that  the  mild  air  of  a  southern  ocean  would 
restore  him  to  health.  On  his  return  in  May  it  was  evident  to  us  all 
that  his  days  of  life  were  few,  and  as  we  bade  him  goodbye,  when  he 
Bet  forth  for  GoloradOt  we  could  scarcely  hope  to  see  him  again. 

In  the  early  part  of  his  student  life  he  paid  much  attention  to  bio- 
logical studies,  and  in  the  summer  of  1872  was  one  of  the  party  accom- 
panying the  TTnited  States  Fish  Commission  at  its  summer  station  at 
Eastport,  Me.  Later  he  became  an  enthusiastic  botanist  and  published 
a  most  admirable  work  upon  the  flora  of  New  Haven  and  vicinity. 
After  finally  selecting  a  specialty  he  devoted  himself  to  it  with  untiring 
seal,  and  at  the  time  of  his  death  had  placed  himself  in  the  front  rank 
of  American  mineralogists  and  lithologists.  His  future  was  rich  in 
promise.  He  regarded  his  life  work  as  just  begun,  and  his  chief  regret, 
as  he  often  expressed  it  to  me,  was  that  he  had  to  leave  a  task  which 
he  had  for  so  many  years  been  laying'out  and  preparing  himself  for. 
"His  death,"  remarks  Dr.  Bosenbusch  in  the  Neues  JahrbuchfUr  Min- 
erahgiej  ^<  has  deprived  science  of  an  enthusiastic  and  unusually  gifted 
servant."  He  was  possessed  of  unusual  executive  ability,  and  his  asso- 
ciates in  the  Museum  often  wondered  at  the  ease  with  which  he  organ- 
ized and  conducted  his  own  department.  He  had  published  twenty 
or  more  memoirs  upon  mineralogical  and  lithological  topics,  promi- 
nent among  which  are  his  studies  upon  contact  zones  in  the  Albany 
granites,  and  the  Mesozoic  diabase  of  Oonnecticut.  His  largest  work  was 
the  Mineralogy  and  Lithology  of  New  Hampshire,  constituting  volume 
IV  of  the  Beports  of  the  State  Geologist.  He  regarded  the  investiga- 
tion of  the  building  stones  of  the  United  States,  which  he  had  just  taken 
in  hand,  as  the  great  work  of  his  life,  and  had  laid  out  an  extremely 
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comprehensive  scheme  for  its  prosecution.  The  report  upon  this  sub- 
ject, soon  to  be  published  by  the  Census  Bureau,  his  in  conception  and 
chiefly  the  product  of  his  labors,  will  undoubtedly  be  the  finest  of  its 
kind  ever  prepared.  The  National  Museum  contains  an  imperishable 
monument  to  his  memory  in  the  magnificent  collection  of  building 
stones  which  he  gathered — a  collection  far  surpassing  any  other  in  the 
world. 

Hawes  was  a  man  of  upright  and  noble  character — a  character  shaped 
by  a  reverent  faith  in  the  teachings  of  the  Christian  religion.  Like 
many  men  trained  in  the  methods  of  scientific  thought,  he  felt  unable 
to  agree  with  the  doctrines  of  any  sect,  but  in  our  conversations  he 
asserted  his  belief  in  the  Christian  revelation,  and  ^11  who  know  bim 
must  feel  that  his  life  was  shaped  by  this  belief. 

LIST  OP  PAPEBS  BY  DR.  G.  W.  HA-WES.* 

[Experiments  on  the  use  of  potassium  dichromate.]  Published  in  an 
article  by  Prof  S.  W.  Johnson  on  the  use  of  potassium  dichromate 
in  ultimate  organic  analyses. 

(American  Journal  of  Science,  1874,  vu,  p.  466.) 

On  a  feldspar  from  Bamle,  in  Norway. 

(Am.  Journal  of  Science,  1874,  vii,  p.  579.) 

Gives  the  results  of  chemical  analyses  of  a  feldspar  identical  with  or  oloaely 
allied  to  oligoclase. 

On  the  chemical  composition  of  the  wood  of  acrogens. 

(Am.  Jour,  of  Science,  1874,  vii,  p.  585.) 

Gives  the  results  of  twelve  chemical  analyses  as  made  by  the  author  upon 
acrogens  of  the  following  species :  Lyoopodium  dendroideumf  L,  aomplamaimm, 
Hquiietum  hyemale,  Agpidium  fMtrginalef  Cyathea  oanaWmluta. 

[Analysis  of  a  serpentine  pseudomorph,  and  examination  of  bmcite.] 
In  J.  D.  Dana's  ^^  Serpentine  pseudomorphs  fix>m  the  Tilly  Foster 
mine.'' 

(Am.  Jour,  of  Science,  1874,  viu,  pp.  461-453.) 

[Analysis  of  chondrodite  from  the  Tilly  Foster  mine.]  In  Prof.  E.  8. 
Dana's  memoir  on  chondrodite. 

(Transactions  of  the  Connecticnt  Academy  of  Arts  and  Boienoea,  1875,  m, 
p.  86.) 

The  trap  rocks  of  the  Connecticut  Yalley. 

(Am.  Jour,  of  Science,  1875,  ix,  pp.  185-192.) 

Gives  the  results  of  several  chemical  analyses  of  the  dolerites  and  diabases 
of  the  Connecticut  Valley. 

On  diabantite,  a  chlorite  occurring  in  the  trap  of  the  Connecticut  Valley. 

(Am.  Jour,  of  Science,  1875,  ix,  pp.  454-457.) 

Gives  the  analysis  of  a  variety  of  chlorite  found  in  the  trap  of  the  Connect- 
icut Valley. 

*  This  bibliography  was  prepared  by  George  P.  MeirilL 
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On  zonocblorite  and  chlorastiolite. 

(Am.  Jour,  of  Science,  1876,  z,  pp.  84-96.) 

Condndes  from  ohemieal  and  mioroaoopic  ezaminatian  that  these  are  not 
troo  mineral  epeoieey  bnt  rather  impure  varieties  of  phrenite.  Reviewed  by 
Boaenbnaoh  in  the  Nenee  Jahrbnch  for  1875,  p.  750. 

[Analysis  of  dnrangite.]  In  Prof.  G.  J.  Brash's  article  on  << The  chemical 
oomiK>sition  of  dnrangite." 

(Am.  Jour,  of  Sdenoe,  1876,  zi,  p.  464.) 

The  rocks  of  the  <<Ohloritic  formation"  on  the  western  border  of  the 
New  Haven  region. 

(Am.  Jour,  of  Science,  1876,  xi,  pp.  12S^-126.) 

Gives  the  lesnlts  of  microscopic  and  chemical  examinations  of  certain  met- 
amorphio  rocks  in  the  vicinity  of  New  Haven,  Conn.  Condades  that  they  are 
trae  dolerites,  diabases,  and  metaphyres,  and  distinguishes  them  from  similar 
eruptive  rocks  by  the  prefix  meta. 

On  a  lithia-bearing  variety  of  biotite. 

(Am.  Jour,  of  Science,  1876,  xi,  pp.  431-432.) 

Finds  that  the  black  biotite  from  the  feldspar  quarries  of  Portland,  Coxm., 
contains  some  0.95  per  cent,  of  lithia,  which  replaces  a  part  of  the  potash. 

On  the  greenstones  of  New  Hampshire  and  their  organic  remains. 

(Am.  Jour,  of  Science,  1876,  xn,  pp.  129-137, 1  plate.) 
Gives  the  result  of  numerous  chemical  and  microscopic  examinations  of  the 
so-called  greenstones  of  New  Hampshire,  and  also  describes  and  figures  cer- 
tain forms  contained  in  them,  which  appear  to  be  of  organic  origin.  These 
forms,  which  excited  considerable  interest  at  the  time,  proved,  on  ftirther 
examination,  to  be  but  the  peculiar  skeleton- like  forms  left  by  decomposing 
titanic  iron. 

On  grains  of  metallic  iron  in  dolerites  from  New  Hampshire. 

(Am.  Jour,  of  Science,  1877,  xm,  pp.  33-35.) 

Minei^fJogy  and  lithology  of  New  Hampshire,  by  George  W.  Hawes,  in- 
stmctor  in  mineralogy  in  the  Sheffield  Scientiflc  School  of  Yale  Col- 
lege. Part  lYy  of  the  third  volume  of  the  Geology  of  New  Hamp- 
shire, 262  pp.,  royal  8vo,  with  12  plates.    Concord,  N.  H.,  1878. 

This,  the  most  imi>ortant  work  of  the  author's  life,  gives  the  results  ox 
extensive  research  upon  the  chemical  and  microscopic  properties  of  what  may 
be  regarded  as  typical  rocks  and  minerals  of  New  Hampshire.  It  also  con- 
tains extensive  notes  ui>on  the  external  characters,  economic  value,  and  gen- 
eral distribution  of  the  rocks  over  the  State,  together  with  a  short  treatise 
upon  the  method  of  study  with  the  microscope. 

The  rocks  of  the  ^'Chloritio  formation"  on  the  western  border  of  the 
New  Haven  region. 

(Am.  Jour,  of  Science,  1878,  xv,  p.  219.) 

A  note  on  the  previous  paper  publiaUed  in  this  Journal,  xi,  1876,  p.  122. 
The  author  finds  on  farther  examination  that  a  certain  mineral,  supposed  at 
first  to  be  a  pyroxene,  is  hornblende,  and  that  the  rock  belongs  therefore  to 
the  diorite  group. 

H.  Mis.  26 11 
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On  liquid  carbonic  acid  in  syenite. 

(Am.  Jour,  of  Scienoe,  1878,  zvi,  p.  234.) 

ABhort  note  taken  from  the  anthor's  ''Report  on  the  mineralogy  and  lith- 
ology  of  New  Hampshire." 

On  leacoxeue  in  the  New  Hampshire  diorites. 

(Am.  Jour,  of  Science,  1878,  xvi,  p.  396.) 

A  short  note  taken  from  the  author's  ''Report  on  the  mineralogy  and  lith- 
ology  of  New  Hampshire." 

On  the  association  of  pyroxene  and  hornblende. 

(Am.  Jour,  of  Science,  1878,  xvi,  p.  397;) 

A  short  note  taken  from  the  author's  "Report  on  the  mineralogy  and  lith- 
ology  of  New  Hampshire." 

On  a  group  of  dissimilar  emptiye  rocks  in  Gampton,  N.  H. 

(Am.  Jonr.  of  Science,  1879,  xvn,  pp.  147-151.) 

Describes  fiye  closely  adjoining  dikes  cutting  a  mica  schist  In  Campton, 
N.  H.,  which,  upon  examination,  prove  to  be  composed  of  diabase,  oliyeoe 
diabase,  diorite,  and  syenite.    Gives  chemical  analyses. 

An  aoooant  of  recent  progress  in  geology,  for  the  years  1879  and  1880. 

(Smithsonian  Report,  1880,  pp.  221-234.) 
Also  published  separate  in  pamphlet  form. 

An  aoooant  of  recent  progress  in  mineralogy,  for  the  years  1879  and  1880. 

(Smithsonian  Report,  1880,  pp.  229-312.) 
Also  published  separate  in  pamphlet  form. 

The  Albany  granite,  New  Hampshire,  and  its  contact  phenomena. 

(Am.  Jour,  of  Science,  1881,  xxi,  pp.  21-32.) 

Describes  the  chemical  and  structural  change  produced  in  the  emptiTS 
Albany  granite,  and  the  adjoining  argillitic  mica  schist  at  their  point  of  con- 
^         tact.    The  rooks  were  studied  both  chemically  and  microscopically. 

An  abstract  of  this  paper  by  H.  Rosenbnsch  was  afterward  giv<^  in  the 
Neues  Jahrbuch  ftir  Mineralogie,  &^,,  1882,  i.  Band,  i.  Heft,  pp.  464-465. 

On  liquid  carbon  dioxide  in  smoky  qoartz. 

(Am.  Jonr.  of  Science,  1881,  xxi,  pp.  203-209.) 

The  author  finds  the  smoky  quartz  of  Branchyille,  Conn.,  to  be  particularly 
rich  in  cavities,  containing  carbonic  acid  in  both  the  liquid  and  gaseous  state. 
Considers  that  the  motion  of  these  included  bubbles  is  due  to  changes  in 
estemal  temperature.  The  paper  is  supplemented  by  a  communication  by 
Mr.  A.  W.  Wright,  giving  the  results  of  chemical  examinations  of  the  gases 
and  liquids  contained  in  these  cavities. 

On  the  mineralogical  composition  of  the  normal  Mesozoic  diabases 
npon  the  Atlantic  border. 

(Proc.  U.  8.  Nat.  Mus.,  1881,  iv,  pp.  129-134.) 

This  paper  gives  the  results  of  several  chemical  and  microscopic  examina- 
tions of  the  rocks,  showing  that  their  composition  is  somewhat  more  complex 
than  is  generally  supposed;  that  two  varieties  of  plagioclase  are  generally 
present.  The  paper  was  reviewed  by  Prof.  J.  D.  Dana,  in  American  Jour, 
of  Science,  xxn,  3d  series,  1881,  p.  230.  Also  reviewed  by  H.  Rosenbosch  in 
Neues  Jahrbuch  fiir  Mineralogie  nnd  Geologie,  1882,  l,  ill,  p.  414. 
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On  the  determination  of  feldspars  in  thin  sections  of  rooks. 

(Proo.  Nat.  Mas.,  1881,  rv^,  pp.  134*136.) 

The  author  gives  as  the  leenlt  of  hiB  experience  that  grave  erxon  are  liahle 
to  arise  through  relying  altogether  upon  optical  methods  for  detennining 
feldspars  in  thin  sections,  since,  owing  to  the  nncertain  angle  at  which  the 
crystals  are  cut,  it  is  not  only  not  possible  at  all  times  to  distingnish  with 
certainty  between  the  different  varieties  of  plagioclase,  bnt  at  times  they  can 
with  great  diffionlty  be  dlstingnished  from  orthoclase. 

On  a  phosphatio  sandstone  finom  Hawthorne,  Fla. 

(Pioc.  U.  8.  Nat.  Mns.,  1882,  v,  pp.  46-48.) 

Gives  the  results  of  microscopic  and  chemical  analysis  of  a  phosphatio 
sandstone  fh>m  Hawthorne.  The  stone  was  found  to  contain  some  16  per 
cent,  of  phosphoric  acid. 

Brief  dbstraets  and  reviews  of  papers  hg  American  authors^  publiehed  by 
Dr.  Howes  in  ihe  Neues  Jdhrbuch  fur  Mineralogie,  Oeologie^  und  Palor 
eeniologie. 

B.  J.  Harrington.  Notes  on  chrome-garnet,  phyrhotite,  and 
titaniferons  iron  ore.  Proc  Canadian  Natural  History  Sodetyi 
May,  1880. — ^H.  B.  Cornwall.  Gallinm  in  American  blende. 
Am.  Chem.  Jour.,  April  1880,  p.  . — ^Peter  Collier.  Analysis 
of  a  mineral  resembling  thorite.  Jonr.  Amer.  Chem.  Soc,  xi, 
ii,  p.  73. — F.  W.  Clark  and  M.  E.  Owens.  On  a  new  varied  of 
tetxahedrite.   Am.  Chem.  Jour.,  Jane,  1880,  p.  173. 

(Nenes  Jahrbnch,  1881,  xi,  ii  pp.  174-175.) 

George  J.  Brash.  On  American  snlpho-selenides  of  mercory 
with  analysis  of  onofrite  from  Utah,  by  W»  Gr.  Comstock. 
Am.  Jonr.  Science,  xvi,  April,  1881. — ^P.  A.  Oenth  and  W.  C. 
Kerr.  The  minerals  and  mineral  localities  of  North  Carolina, 
being  Chapter  i  of  Vol.  ii  of  the  Gtoology  of  North  Carolina, 
p.  122.  Baleigh,  1881— Henry  C.  Lewis.  On  Philadelphite,  a 
new  mineral  species.  Proc.  Phil.  Acad.  Nat.  Sciences,  Decem- 
ber 22, 1879. — Wm.  P.  Blake.  Occurrence  of  realgar  and  orpi- 
ment  (anripigment)  in  Utah  Territory.  Am.  Jonr.  Science, 
March,  1881,  p.  219.— W.  E.  Hidden.  On  the  Whitfield  Connty, 
Ctoorgia,  meteoric  iron.  Am.  Jonr.  Science,  April,  1881, 
p.  287 

(Neues  Jahrbach,  1881,  xi,iii,  pp.  337-343.) 

A.  B.  C.  Sel  wyn.  Geological  survey  of  Canada ;  report  of  progress 
for  1878-^79. — ^D.  Honeyman.  Geological  waifs  fh>m  the  Mag- 
dalen Islands.-*D.  Honeyman,  D.  C.  L.  Nova  Scotia  geology. 
Notes  on  a  new  geological  map  of  Picton  County.  Proceedings 
and  Transactions  of  the  Nova  Scotia  Institute  of  Natural 
Sciences,  Halififtx,  1880,  Vol.  y,  pp.  119, 136, 192.— Eugene  A. 
Smith  On  the  geology  of  Florida.  Am.  Jour.  Science,  April, 
1881,  p.  292. — Geo.  M.  Wheeler.  Annual  Beport  upon  the 
Geographical  Survey  of  the  Territory  of  the  United  States 
west  of  the  100th  meridian.    Appendix  OO  of  the  Annual 
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Beport  of  the  Chief  of  Engineers  for  1879.  338  pages.  An 
atlas  of  six  maps ;  also  several  large  maps  with  the  text. — ^War- 
ren TJpham.  The  geology  of  Central  and  Western  Minnesota. 
A  preliminary  report.  Saint  Paal,  Minn.  33  pp. — Edward 
Orton.  Review  of  stratigraphical  geology  in  Eastern  Ohio^ 
from  the  annual  report  of  the  secretary  of  state,  1879.  Colnm- 
bns,  Ohio,  3880.  pp.  33. — C.  G.  Bockwood,  jr.  Notices  of  re- 
cent American  earthquakes.  Am.  Jour.  Science,  March,  1881, 
p.  183. 

(Nenes  Jahrbueh,  1881,  xi,  iii,  pp.  373-376.) 

B.  P.  Whitefield.  Notice  of  the  occurrence  of  rocks  representing 
the  Marcellas  shales  of  New  York  In  Central  Ohio.  Proc.  Am. 
Assoc.,  Saratoga  meeting,  August,  1879,  p.  297. — ^H.  M.  Chanel 
The  millstone  grit  in  England  and  Pennsylvania.  Am.  Jour. 
Science,  February  1881,  xxi,  p.  137. — Andrew  S.  McCreath. 
Second  report  of  progress  in  the  laboratory  of  the  second  geolo- 
gical survey  of  Pennsylvania.  J.  P.  Lesley,  State  geologist. 
Containing  communications  by  Professor  Frazier,  F.  Piatt, 
and  J.  P.  Lesley.  438  pp. — ^Persifer  Frazer.  The  geology  of 
Lancaster  County,  second  geological  survey  of  Pennsylvania. — 
M.  E.  Wadsworth.  Notes  on  the  geology  of  the  iron  and  cop- 
per districts  of  Lake  Superior.  Bulletin  of  the  Museum  of 
Comparative  Zoology  at  Harvard  College,  geological  series,  i, 
July,  1880.  157  pp. — Geology  of  Wisconsin.  Vol.  m,  survey 
of  1873-^79.  T.  C.  Chamberlin,  State  geologist.  763  pp.— 
C^logical  survey  of  Alabama;  report  of  progress  for  1877 
'78.  Eugene  A.  Smith,  State  geologist,  138  pp.— C.  E.  Dutton. 
Beport  on  the  geology  of  the  high  plateaus  of  Utah,  1880. — 
Alexis  A.  Jnlien.  On  the  geological  action  of  the  humus  acids. 
Proc  Am.  Association,  August,  1879,  pp.  311-411. — ^W.  G. 
Kerr.   The  mica  veins  of  North  Carolina.    Transactions  Am. 

Inst- Mining  Engineers*  Feb.,  1880 J.  S.  DQler.    The  fels- 

ites  and  their  associated  rocks  north  of  Boston. — Proc  Boston 
Soc  of  fTat  Hist,  Jan.  21, 1880,  p.  385 J.  Peter  Lesley.  Sec- 
ond geological  survey  of  Pennsylvania.  Beports  from  1874  to 
1880. 

(Nenee  Jahrbnoh,  1881,  zi,  iii,  pp.  380-^90.) 

Dr.  Hawes  assisted  in  the  preparation  of  the  following  works,  which 
should  be  added  in  order  that  the  list  may  be  complete : 

A  catalogue  of  the  flowering  plants  and  higher  cryptograms  growing 
without  cultivation  within  thirty  miles  of  Yale  College.  Published 
by  the  Berzelius  Society,  New  Haven,  1878. 

A  manual  of  determinative  mineralogy,  with  an  introduction  on  blow- 
pipe-analysis, by  Gleorge  J.  Brush,  professor  of  mineralogy  in  the 
Sheffield  Scientific  School  of  Yale  College. 
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THE  COLLECTION  OF  BUILDING  STONES. 

Aboat  the  time  that  Dr.  Hawes  entered  upon  his  doties  as  a  cnrator 
at  the  National  Maseom  he  also  assumed  charge  of  that  branch  of  the 
Tenth  Gensns  relating  to  the  quarrying  indostries  of  the  United  States. 
His  plan  was  to  make  a  complete  census  of  all  thequarriesof  stone  worked 
in  the  country,  to  ascertain  the  amou^it  and  value  of  their  productions, 
the  number  of  men  employed,  and  all  the  flEMsts  usually  included  in  cen- 
sus reports;  in  addition  to  which  it  was  hoped  to  gain  a  large  amount 
of  information  of  more  strictly  scientific  interest  In  order  to  carry  oat 
his  plans,  special  agents  or  collectors  were  employed,  in  all  cases  in 
which  it  was  possible,  men  of  scientific  attainments,  whose  edacation  and 
training  had  especially  fitted  them  for  the  work,  who  were  to  visit  the 
qaarries  in  person  and  gather  all  necessary  facts  of  economic  import- 
ance relative  to  the  industry,  besides  which  they  were  instructed  to  col- 
lect all  additional  facts  possible  of  scientific  importance  but  perhaps  of 
less  practical  value.  Among  the  printed  questions  to  be  answered  rela- 
tive to  each  quarry  were  the  following:  ^^Eind  of  rock  qoarriedt" 
<*  Greological  age  of  formation  t "  ^'  Structure  of  natural  blocks  as  regards 
stratification  and  jointing  t"  ^^How  large  a  block  can  be  obtained  t" 
'^  Principal  uses  for  which  it  is  employed  t "  &c. ;  or,  if  the  stone  was 
used  for  ornamental  purposes  only,  there  were  added  such  questions  as, 
^  What  are  the  qualities  that  render  this  stone  desirable  for  ornamental 
purposes  t "  and,  <'  Is  it  suitable  for  ornaments  exposed  to  the  weather  t ". 

From  each  quarry  two  specimens,  or  more  if  the  character  of  the  rock 
seemed  to  require  it  in  order  to  represent  it  in  all  its  varieties,  of  suffi- 
cient size  to  be  dressed  into  four-inch  cubes,  were  forwarded  by  mail 
to  the  Museum  for  further  examination.  Here  a  corps  of  aids  and 
assistants  was  employed  to  work  up  the  material  as  it  came  in.  Each 
specimen  on  its  arrival,  after  being  catalogued,  was  placed  in  the  hands 
of  stone-cutters  who  dressed  them  into  four-inch  cubes  the  different  &ces 
of  the  cubes  being  finished  as  follows  :  Polished  in  front,  drafted  and 
pointed  on  the  left  side ;  drafted  rock  face  upon  the  right  side ;  rock 
face  behind,  and  smooth  sanded  or  chiseled  upon  the  top  and  bottom. 
This  preparation  was  modified  to  suit  individual  cases ;  for  example, 
sandstones  which  do  not  polish,  had  the  front  face  simply  rubbed 
smooth.  The  specimens  thus  prepared  were  placed  in  suitable  exhibi- 
tion cases  and  properly  labelled,  where  they  might  be  examined  by  all 
who  wished. 

The  chips  made  in  the  process  of  dressing  were  careftdly  saved  to  be 
otQized  in  chemical  and  microscopic  analyses.  Also  specimens  from 
each  quarry,  so  far  as  practicable,  were  to  be  submitted  to  proper  tests, 
to  ascertain  their  powers  of  resistance  to  pressure.  Special  tests  were 
also  to  be  made  to  learn  the  absorptive  properties  of  the  various  kinds 
of  stone ;  their  specific  gravity  and  weight  per  cubic  foot ;  their  powers 
of  resistance  to  the  effect  of  heat  and  frost,  together  with  the  effect  of 
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certain  induded  minerals  apon  their  weathering  properties.  Prepara- 
tions were  made  for  extensive  chemical  analyseiSy  and  several  hundred 
thin  sections  prepared  for  microscopic  stady. 

The  final  report  was  to  be  published  in  qnarto  form  and  to  contain,  in 
addition  to  extensive  articles  upon  the  subjects  already  mentioned, 
chapters  on  the  history  of  the  quarrying  industry  of  the  United  States, 
and  upon  rock  weathering  and  decomposition  as  illustrated  in  the  stone 
buildings  of  the  principal  cities  of  the  country.  It  was  also  to  contain 
numerous  plates  showing  the  rocks  both  as  they  appear  to  the  naked 
eye  and  as  seen  in  thin  sections  under  the  microscope.  Also  illustrations 
of  some  of  the  principal  quarries  and  of  special  machineiy  used  in 
quarrying  and  dressing  stone. 

When  it  became  evident  that  Dr.  Hawes  could  no  longer  continue  his 
work  it  was  placed  in  other  hands  for  continuation,  but  the  long  delay 
already  caused  by  his  illness  rendered  its  full  completion  impossible 
within  the  limits  of  time  prescribed  by  the  census,  and  it  was  therefore 
greatly  abbreviated.  Had  he  been  able  to  carry  out  his  plans  as  origi- 
nally intended,  this  would,  beyond  all  doubt,  have  been  the  most  impor- 
tant work  upon  the  subject  of  building  stones  ever  produced  in  this  or 
any  other  countiy. 
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APPBiroiX  A,— LIST  OP  OFPI0BR8,  JAKUART  1,  1883. 


8PENCEB  F.  BAIBD Secretary  of  ike  SmUheanian  InetitutUm;  Direeiar, 

G.  BROWN  GOOD£ AeeUiani  Director ;  Curator,  Zkrjfi  of  Art  and  Indueiry. 

TARLETON  H.  BEAN /..... Curator,  Dqp^t  loktkjfologg,  and  Editor  of  "Proeeedimge/' 

WILLIAM  H.  DALL Honorary  Curator,  D^artment  of  MollueJce. 

FKEDERICK  P.  DEWET..  JMwtoni  Curator,  in  ekarge  of  Department  of  MetMmfjf. 

JAMES  M.  FLINT Honorary  Curator,  Section  of  Materia  Medico. 

EDWARD  FOREMAN Aseiatant,.  Department  of  Ethnography, 

GEORGE  P.  MERRILL  ....Aesistant,  Section  of  Building  Stonee, 

RICHARD  RATHBUN iseietant  Curator,  in  charge  Dep^t  of  Marine  lueertAfOtm. 

CHARLES  RAU Curator,  Department  of  Arohteologg. 

ROBERT  RIDGWAY Curator,  Department  of  Birde. 

CHARLES  y.  RILEY Honorary  Curator,  Department  ^f  IneeeU. 

FREDERICK  W.  TAYLOR..  Chemiet. 

FREDERICK  W.  TRUE Librarian;  Acting  Curator,  Department  ofManmaU. 

CHARLES  D.  WALGOTT..  .Honorary  Aee't  Curator,  Dep^t  of  Invertebrate  FoeeUe. 

LESTER  F.  WARD Honorary  Curator,  Department  of  Foeei^  FlanU, 

CHARLES  A.  WHITE Curator,  Department  of  Invertdfrate  Foeeile, 

HENRY  C.  YARROW Honorary  Curator,  D^^artmentof  Herpetology, 

Wn^LIAM  S.  YEATES Acting  Curator,  Department  of  Minerals 


APPENDIX  B.— BIBLIOGRAPHY  OP  PUBLICATIONS  OP  THE 

MUSEUM  FOR  1882. 


L— PAPERS  BY  OFFICERS  OF  THE  MUSEUM. 

Bean,  Tarlbton  H.    A  partial  bibliography  of  Uie  flsbes  of  the  Pa* 
cific  coast  of  the  United  States  and  of  Alaska,  for  the  year  1880. 

(Proo.  U.  S.  Nat.  Mns.,  1881,  iy,  pp.  318-317.) 

Notes  on  flsbes  collected  by  Gapt  Ghas.  Bendiref  U.  S.  A.,  in 

Washington  Territory  and  Oregon,  May  to  October,  1881. 

(Pioo.  U.  8.  Nat.  Mofl.,  1882,  y,  pp.  89-93.) 

Note  on  the  occurrence  of  a  Silvery  Lamprey  {lehthffomyzon 


etutaneus  Girard)  in  Louisiana. 

(Proc.  U.  8.  Nat  Mns.,  1882,  v,  pp.  117-119.) 

—    Notes  on  birds  coUected  in  Alaska  and  Eastern  Siberia  during 


the  summer  of  1880. 

(Proc.  U.  S.  Nat.  Mns.,  1882,  v,  pp.  144-173.) 
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Bean,  T  abubton  H.    Translation  of  note  on  the  habits  and  the  tearing 
of  the  Azolotl  {Amblystoma  mexicanum)^  by  M.  Garbonnier. 

(Proc.  U.  8.  Nat.  Mas.,  1882,  v,  pp.  221-292.) 

Notes  on  a  collection  of  fishes  made  by  Gapt.  Henry  E.  Nichols. 

U.  8.  N.,  in  British  Golnmbia  and  Sonthem  Alaska,  with  descrip- 
tions of  new  species  and  a  new  genns  (Delolepis). 

(Proc.  U.  8.  Nat.  Mns.,  1882,  v,pp.  463-474.) 

List  of  pablications  of  the  United  States  National  Mnseom. 

(Ball.  U.  8.  Nat.  Mas.,  No.  18,  pp.  1-12.) 

Notes  on  a  shipment,  by  the  United  States  Fish  Commission 


of  California  salmon  {Oncarhynchus  ehouicha)  to  Tanner's  Greek, 
Indiana,  in  1876. 

(BaU.  U.  8.  FUh  Com.,  1882,  i,  pp.  204-205.) 

—    Account  of  a  shipment,  by  the  United  States  Fish  Commission, 


in  Chesapeake  Bay. 

(Ball.  U.  8.  F.  C,  1882,  i,  pp.  401-402.) 

Directions  for  collecting  and  preserving  fish. 

(Forest  and  8tream,  No.  25,  Jan.  19,  1882,  xvii,  p.  492.) 
A  roprint  from  Proc.  U.  8.  Nat.  Mas.,  1881,  iv,  pp.  235-238. 

Bainbow  and  other  Pacific  tront. 

(Forost  and  Stroam,  .Jane  15,  1882,  xvui,  pp.  389-390.) 

Bee  also  Goode  and  Bean. 
Dall,  William  H.    On  the  genera  of  Chitons. 

(Proc.  U.  8.  Nat.  Mas.  1881,  iv,  pp.  279-291.) 

The  currents  and  temperatures  of  Bering  Sea  and  the  adjacent 

waters. 

(Report  U.  8.  Coast  Saryey  for  1880,  App.  No.  16.) 
Separate  4to,  p.  46,  maps  and  section,  Maroh,  1882. 

On  certain  Limpets  &nd  Chitons  from  the  deep  waters  off  the 


Eastern  coast  of  the  United  States. 

(Proc.  U.  8.  Nat.  Mas.  1881,  iv,  pp.  40(M14.) 

Reprinted  in  Ann.  and  Mag.  Nat.  Hist.,  London,  x  (1882),  11-26. 

List  of  papers  by  William  Healey  Dall,  assistant,  U .  S.  Coast 


Sarrey,  honorary  curator,  U.  S.  National  Mnseom.     1866-1882. 
Washington :  Judd  &  Detweiler,  printers,  8vo,  pp.  11. 

—  Notes  on  Alaska  Tertiary  deposits. 

( Amer.  Joam.  8cL,  July,  1882,  xxrv,  pp.  67, 68. ) 

—  Biographical  sketch.    [Charles  Darwin.] 

(Proc.  Biol.  8oc.  Wash.,  1882,  r,  pp.  66-69. 

Read  beforo  the  society  May  12, 1882,  on  the  occasion  of  the  Darwin  memo- 
rial meeting. 


I 


of  California  salmon-fiy  {Oncarhynchus  ehouicha)  to  Sonthem  Louis-         j 
iana,  with  a  note  on  some  collections  made  at  Tickfaw. 

(Bull.  U.  8.  F.  C,  1882,  i,  pp.  205-206.) 

(J.  W.  Collins.)    An  inquiry  as  to  the  capture  of  yoong  codfish 
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Dall,  William  H.  Address  by  William  H.  Dall,  vice-president,  see- 
tion  F,  before  the  section  of  Biology,  Am^can  Association  for  the 
Advancement  of  Science,  Montreal  meeting,  August  23,  1882. 
Salem,  printed  at  the  Salem  Press,  1882,  8vo,  pp.  16. 

Species  in  Buccinum. 

(Nachricht.  d.  dents.  malakozooL  Qeeells.,  Ang.-Sept.,  1882,  pp.  118-121.) 

Zum  Eapitel  der  "  Natural  Selection." 

(Nachricht.  d.  dents,  malakoxool.  Qesells.,  Oct.,  pp.  145-449.) 

Dall  liber  das  Klima  von  Alaska. 

(Zeitsch.  d.  dsteneichis.  GeeeUs.  f.  Meteo.,  Nov.,  1882,  xvu,  pp.  443-444. 

Note  on  Oadinia  exeeniriea  Tiberi. 

(Amer.Nat.,  Sept.,  1882,  p.  737.) 

Der  Ctolfstrom  nach  den  neuesten  Forschungen. 

(Petermanns  geogr.  Mitiheiinngen,  1883,  x,  pp.  19^21.) 

Goods,  O.  Brown.    The  eel  question. 

(Forest  and  Stream,  xvin,  1882,  March  2,  pp.  91-03;  March  9,  pp.  111-*113; 
March  16,  pp.  132-133.) 

Materials  for  a  history  of  the  Swordflsh. 

(FoiMt  and  Stream,  xvui,  1882,  Jnne  22,  p.  410 ;  Jnly  20,  p.  492 ;  xix,  1882, 
Ang.  17,  p.  52;  Ang.24,  p.  70;  Ang.31,  pp.  91,92;  Sept.  7,  pp.  Ill,  112;  Sept. 
14,  pp.  132, 133 ;  Sept.  21,  pp.  149, 160 ;  Oct.  5,  p.  193 ;  Oct.  19,  pp.  231, 232. ) 

Also  in  Trans.  Amer.  Fish  Cnlt.  Assoc.,  18^  pp.  84-150. 

The  taxonomic  relations  and  geographical  distribution  of  the 

members  of  the  swordflsh  family  {XiphiidcB). 

(Proe.  U.  8.  Nat.  Mns.,  1881,  iv,  pp.  41&-433.) 

The  fisheries  of  the  world. 

(CycIopoBdia  of  Political  Economy,  Chicago,  u,  pp.  211-231.) 

BenthodesmuSy  a  new  genus  of  deep-sea  fishes,  allied  to  Lepi- 


dopus. 

(Proc  U.  8.  Nat.  Mns.,  1881,  iv,  pp.  379-383.) 

The  Mackerel. 

(Proc.  BioLSoo.  Wash.,  x,  1882,  p.  32.) 

The  fishermen  of  the  United  States.    [Abstract.] 

(Trans.  Anthrop.  Soc.  Wash.,  i,  pp.  62-66. 

See  GooDE  and  Bean  ;  aUo^  Ooode  and  Collins. 

GooDE,  G.  Bbown,  and  Tableton  H.  Bean.    Benthodesmus,  a  new 
genus  of  deep-sea  fishes,  allied  to  Lepidopus. 

(Proc.  U.  8.  Nat.  Mns.,  1881,  xy,  pp.  379-383.) 

A  list  of  the  species  of  fishes  recorded  as  occurring  in  the  Gulf 


of  Mexico. 

(Proc.  U.  8.  Nat.  Mns.,  1882,  v,  pp.  234-240.) 
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GooDB,  G.  Brown,  and  Tarlbton  H.  Bean.  Descriptions  of  twenty- 
five  new  species  of  fish  from  the  Southern  United  States,  and  thiee 
new  genera  LetharehuSj  logJossuSj  and  Ckriodorvs. 

(Proc.  tJ.  8.  Nat.  Mas.,  1682,  v,  pp.41S-437.) 

GooDE,  G.  Brown,  and  Gapt.  J.  W.  Collins.  The  winter  haddock 
fishery  of  New  England. 

(Bun.  U.  8.  F.  C,  1882,  i,  pp.  226-235.) 

The  winter  haddock  fishery  of  New  England. 

(Forest  and  Stream,  May  18, 1882,  xvin,  pp.  311-312 ;  alao  in  Trans.  Amer. 
Fish  Cnlt.  Assoc.,  1882,  pp.  48-65.) 

Bathbun,  Biohard.  Dredging  stations  of  the  U.  S.  Fish  Commis- 
sion steamer,  Fish  Hawk,  Lieut.  Z.  L.  Tanner,  XT.  S.  N.,  command* 
ing,  for  1880,  1881,  and  1882,  with  temperature  and  other  observa- 
tions. 

(BnU.  U.  S.  Fish  Comm.,  Nov.  1882,  ii,  pp.  119-131.) 

list  of  marine  invertebrates,  mainly  from  the  New  England 

coast,  distributed  by  the  United  States  National  Museum.    Series 
u. 

(Proc.  U.  8.  Nat.  Mns.,  1881,  nr,  pp.  298-^03.) 

List  of  marine  invertebrates  from  the  New  England  coast,  dis- 


tributed by  the  TJ.  S.  National  Museum.  Series  m.    Educational 
series. 

(Pioo.  U.  8.  Nat.  Mas.,  1881,  iv,  pp.  304-307.    FeVy.,  1882.) 

Notes  on  the  shrimp  and  prawn  fisheries  of  the  United  States. 

(Bnllethi  U.  8.  Fish  Comm.,  u,  pp.  13^152.    Nov.,  1882.) 

See  also  Smith  and  Bathbun. 

Bait,  Ghables.  Articles  on  anthropological  subjects  contributed  to 
the  annual  report  of  the  Smithsonian  Institution,  from  1863  to 
1877,  by  Gharles  Ban.  Washington.  Published  by  the  Smithsonian 
Institution,  1882, 8vo,  pp.  x,  1-169. 

The  Mount  Pisgah  (U.  S.)  stone  carvings. 

(Nature,  July  13,  1882,  p.  243). 

Die  Jadeitgegenst&nde  des  Nationid-Musenms  za  Washing- 
ton. 

(ArchiT  ftir  Anthropologic,  1882,  xiv,  pp.  167-163.) 

List  of  anthropological  publications,  1869-1882. 

(Pioo.  U.  8.  Nat.  Mob.,  1881,  it,  pp.  456^-458.) 

Beview  of  <<  Ancient  Scottish  lake-dwellings  or  erannogs,  with 


a  supplementary  chapter  on  lake-dwellings  in  England,"  by  Robert 
Monro,  M.  A.,  M.  D.,  F.  S.  A.  Scot    Edinburgh,  1882. 

(The  Nation,  October  26, 1882,  p.  363,  anonymous.) 
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BiDawATy  BoBEBT.     Catalogae  of  Old  World  birds  in  the  United 
States  National  Mnseom. 

(Proo.  U.  8.  Nat  Mob.,  1881,  iv,  pp.  317*333.) 

The  objeet  of  this  catiUogae,  as  expresMd  in  the  piefiMse,  "ia  to  render  ap- 
parent the  desiderata  of  the  National  Mnsenm  in  the  way  of  Old  World  birds, 
so  that  mnaenms  or  indiyidaals  desiring  to  make  exchanges  (or  donations) 
may  know  what  apeoies  are  wanted."  The  total  number  of  speoies  enumerated 
is  1,339,  to  whioh  there  have  been  many  additions*  during  the  year,  the  re- 
sult chiefly  of  a  jadioious  distribution  of  the  catalogue.  It  is  proposed  to 
publish  annually  a  supplement  to  this  list,  giving  the  names  of  all  the  species 
added  to  the  collection  during  the  year,  for  the  information  of  those  from 
whom  accessions  to  the  collection  may  be  expected. 

Notes  on  some  Costa  Bican  birds. 

.     (Proc  U.  S.  Nat.  Mns.,  1881,  iv,  pp.  333-337.) 

This  paper  is  based  upon  a  small  but  very  interesting  collection  of  birds 
iweaented  by  Sr.  Don  Jos6  C.  Zeledon,  of  San  Jos6,  Costa  Bica,  and  mostly 
obtained  upon  the  volcanic  peak  of  Irazd.  This  elevated  peak,  like  many 
others  of  a  similar  character  throughout  tropical  America,  possesses  a  number 
of  entirely  peculiar  species,  increased  by  two  in  the  collection  upon  which 
this  paper  is  based,  viz,  a  very  pretty  wren  (Droglodytet  ockraeeui),  and  a  re- 
markable, as  well  as  totaUy  new  Ibjm  of  dendrocolaptine  bird  {Acanthidop$ 
Mrdi),  the  genus  as  well  as  the  species  being  new. 

Description  of  a  new  flycatcher  and  a  supposed  new  petrel 

from  the  Sandwich  Islands. 

(Proc.  U.  8.  Nat.  Mus.,  1881,  iv,  pp.  337-338.) 

The  birds  described  in  this  paper  are  new  and  very  distinct  species  (Chati- 

empU  9eUiteri  and  CpMokorea  orj/ptolmteura)  from  the  island  of  Waimea  Kaui. 

The  ornithology  of  the  Sandwich  Islands,  notwithstanding  their  accessibility, 

being  very  imperfectly  known,  every  addition  to  our  knowledge  of  the  birds 

*    of  these  islands  possesses  x»eculiar  interest. 

Description  of  a  new  owl  from  Porto  Bico. 

(Proc  U.  8.  Nat.  Mus.,  1881,  rv,  pp.  366-371.) 

In  addition  to  the  desi^ption  of  %  new  species  (Aiio  parUnioeMU),  this  paper 
treats  critically  of  the  nearly  cosmo}>olitan  AHo  acoifiUrifm$,  or  short-eared 
owl,  and  its  allies. 

Descriptions  of  two  new  tbmshes  from  the  United  States. 

(Proc.  U.  8.  Nat.  Mus.,  1881,  iv,  pp.  374-379.) 

The  birds  herein  described  are  Hglodckla  /nsoefoeM  Mlioioolo,  or  wiUow 
thrush,  from  the  Rocky  Mountains,  and  H,  aUeim  biokmelU,  from  the  GatskUl 
Mountains,  New  York.  The  latter  is  of  particular  interest,  as  being  a  local  or 
geographical  race  of  a  species  whioh  breeds  abundantly  along  the  Arctic  coast 
of  Nortii  America,  and  whioh  was  supposed  to  be  specially  limited  to  that  dis- 
trict during  the  breeding  season.  Nevertheless,  Mr.  Eugene  P.  Bioknell,  of 
Riverdale,  N.  T.,  found  a  smaller  and  darker  colored  form,  unquestionably 
referable  to  the  same  species,  breeding  upon  the  Catskill  Mountains,  at  an 
elevation  of  about  4,000  feet. 

On  two  recent  additions  to  the  North  American  bird-faana. 


by  L.  Belding. 

(Proc.  U.  S.  Nat.  Mus.,  1881,  iv,  pp.  414511.) 

During  the  winter  of  1881-^82,  Mr.  L.  Belding,  of  Stockton,  Cal.,  made  an 

*The  subsequent  additions  of  identified  species  number  104,  making  a  total  of  1,443 
speeies  now  in  the  coUedion. 
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exploration  of  tho  western  coast  and  sou  them  extremity  of  Lower  Callfomia, 
in  the  Interests  of  the  National  Mnsenm,  a  considerable  portion  of  his  time 
being  spent  at  La  Paz,  on  the  eastern  side  of  the  peniDsnla.  Among  the  birds 
obtained  at  this  locality  was  a  single  example  of  Swinhoe's  wagtail  (JIfataoilfa 
ooaZoHs),  a  species  belonging  to  eastern  Asia,  so  that  the  individnal  in  ques- 
tion mnst  in  all  probability  haye  crossed  the  Pacific  Ocean,  perhaps  aided 
by  some  yessel  bound  toward  onr  shores.  The  otheri  a  Mexican  species,  the 
chestnnt-headed  yellow  warbler,  {Dendneea  brffanti),  first  described  in  1874, 
Mr.  Holding  fotind  to  be  a  common'inhabitant  of  the  mangrove  thickets  skirt- 
ing the  Gulf  shore. 


—  DescriptloQ  of  several  new  races  of  American  birds. 

(Proc.  U.  S.  Nat.  Mns.,  1882,  ▼,  pp.  9-15.) 

The  new  birds  described  in  this  article  are  (I)  Metkriopienu  ourvirottrtt  ifocL 
dentaliBf  ttom  western  Mexico;  (2)  Mim%9  gilvu$  lawrencdf  from  southern 
Mexico ;  (3)  Morula  flavirostris  grajfBoni,  from  the  Tree  Marias  Islands ;  (4)  5ia- 
lia  »iali8  guatemaloif  from  Guatemala ;  (5)  Chawuoa  fiuoiata  kmukawi,  from 
the  interior  of  California;  and  (6)  Periioreiu  oanadenHa  nigrieapiUus,  from 
Labrador. 

—  On  the   genera  Harporh^nehus^  Gabanis,  and  Meikriqptenu 
Beichenbach,  with  a  description  of  a  new  genus  of  Mimina. 

(Pioc.  U.  S.  Nat.  Mus.,  1882,  v,  pp.  43-46.) 

The  purport  of  this  paper  is  the  definition  of  characters  distinguishing  two 
genera  which  had  been  previously  confounded.  A  new  allied  genus  (ifiaiiodof), 
also  related  to  Jfimaf,  is  instituted  for  the  Harporhynckn*  graffmmi  Baird. 

—  Critical  remarks  on  the  tree  creepers  (Certhia)  of  Europe  and 
North  America. 

(Proc.  U.  8.  Nat.  Mus.,  1882,  v,  pp.  111-116.)  • 

This  paper,  based  upon  extensive  material  in  the  National  Museum,  defines 
the  distinctive  characters  of  several  Pahearctio  snd  North  American  races 
of  Cerihia  familiaria,  among  which  the  following  are  described  for  the  first 
time:  (1)  C.  familiarU  Mtonaioa,from  the  British  Islands;  (8)  C.famiUturu 
tMntama,  from  the  Rocky  Mountains;  and  (3)  C  /iiiii<IiaH«  oceideniaUSf  fitm 
the  Pacific  coast  of  North  America. 

—  Description  of  some  new  North  American  birds. 

(Proc.  U.  S.  Nat.  Mus.,  1882,  y,  pp.  343-346.) 

The  species  described  are  Caikerpet  mexioanu$punctulaiu»,  California ;  XopAo- 
pkane9  in&mattu  gr%seu9f  Middle  Provf  noe  of  United  States ;  OeothljfpU  heidmgif 
San  Josd  del  Cabo,  Lower  California ;  Ballus  heldingi,  Espiritu  Santo  Islandst 
Lower  California,  of  which  the  tyx>es  are  all  in  National  Museum  collection. 

—  On  an  apparently  new  beron  fh>m  Florida. 

(Bull.  Nutt.  Om.  Club,  1,  1882,  vn,  pp.  1-6.) 

This  article  embodies  arevie w  of  the  question  of  diohromatism  in  Ardea  ocoi 
dentdlU  (first  hinted  at  by  the  author  in  the  Bulletin  of  the  U.  8.  Qeoh  and 
Gtoog.  Survey  of  the  Terr.,  1,  1878,  TV,'  pp.  2  -236),  and  also  brings  to  notice 
an  allied  dichromatic  species,  or  race,  from  western  Florida,  named  Ardea 
wardi,  in  honor  of  its  discoverer,  Bir.  C.  W.  Ward,  of  Pontiao,  Mich.,  who 
generously  furnished  the  facts  and  specimen  upon  which  the  new  species 
was  based. 
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BmawAT,  BoBSBT.    Notes  on  some  of  the  birds  observed  near  Wheat- 
land, Knox  County,  Indiana,  in  the  spring  of  1881. 

(Ban.  Natt.  Om.  Club,  1, 1882,  VU,  pp.,  15-23.) 

This  paper  presents  the  chief  results  of  a  collecting  trip  to  the  locality  in 
question,  in  the  interest  of  the  National  Museum. 

On  the  generic  name  Hdminthophuga. 

(BulL  Nutt.  Om,  Club,  1, 1882,  vn,  pp.  53-64.) 

This  paper  calls  attention  to  the  necessity  (if  the  rules  of  nomenclature  be 
strictly  adhered  to)  of  suppressing  this  name  as  used  for  a  North  American 
genus  of  warblers,  it  having  been  applied  forty-seven  years  previously  to  an 
entirely  dissimilar  European  group,  including  the  nightingale  and  redbreast. 
In  order  to  render  the  change  as  slight  as  possible,  the  name  Helmintkophila 
is  proposed* 

^    The  great  black-backed  gall  {Larus  martni»),  fh>m  a  new 

locality. 

(Bull.  Nutt.  Om.  Club,  1, 1882,  vu,  p.  60.) 

The  known  range  of  this  species  has  been  greatly  extended  by  specimens 
from  Herald  Island,  in  the  Arctic  Ocean,  north  of  Bering  Strait,  and  Port 
Clarence,  on  the  Atlantic  side  of  the  same  strait,  collected  by  Captain  Hooper, 
U.  8.  Cutter  ^'Corwin,"  and  Dr.  T.  H.  Bean,  curator  Department  of  Fishes, , 
U.  S.  National  Museum.  The  nearest  previously  recorded  locality  was  Japan. 

Additions  to  the  catalogue  of  fTorth  American  birds. 

(Bull.  Nutt  Om.  Club,  1, 1882,  vu,  p.  61.) 

The  additions  (to  the  catalogue  published  by  the  National  Museum  in  1881) 
aie  Nos.  440*,  Buteo fuUgino9u$  Scl.  (UtUe  black  hawk);  440**,  B.  hrachguruB 
Yieill.  (short-taUed  hawk,  white-fronted  Hawk);  708,  Pufinui  Iwrealit  Cory 
(northern  shearwater) ;  and  717*,  (EBtrelata  gularia  Peale  (Peale's  petrel). 
The  numbers  prefixed  indicate  their  position  as  interpolated  du  the  catalogue 
in  question. 


Distribution  of  the  fish  crow  {Oorvus  osHfragus). 

(BulL  Nutt.  Om.  Club,  4,  1882,  vu,  p.  250.) 

This  supposed  strictly  littoral  species  found  among  the  mountains  of  Vir- 
ginia, at  least  sixty  miles  from  the  nearest  tide- water. 

Birds  new  to  or  rare  in  the  District  of  Columbia, 

(Bull.  Nutt.  Ora.  Club,  4, 1882,  vii,  p.  253.) 

The  species  given,  verified  by  specimens  in  the  National  Museum  collection, 
are  the  foUowing:  f  Bewick's  wren  {ThryofMnens  hewicki);  yellow-throated 
warbler  (Deiufrosoa  d<miMoa);  loggerhead  shrike  (XaniiM  ludavioian%$);  and 
shaip-tailed  finch  (Amtiu>dromu9  oaudaeuttu). 

•    list  of  additions  to  the  catalogue  of  North  American  birds. 

(BulL  Nutt.  Om.  Club,  4, 1882,  vu,  pp.  257,258.) 

This  list  is  supplementary  to  that  published  in  the  January  number  of  the 
same  Journal  (No.  15),  and  inclades  subsequent  additions,  given  "for  the 
benefit  of  those  who,  for  various  reasons,  are  not  able  to  keep  the  run  of  aU 
the  new  discoveries."  There  are  twenty-two  spedes,  as  foUows :  2a,  HyUh 
ekhlafuace$oen9  9alioioola  Kidgw.  ( WiUow  thrush)  3a.  M,  alioia  HohnelU  Sidgw. 
(BickneU's  thrush).  35a,  Chamaafasoiata  kcMhawi  Ridgw.  (Pallid  ground,  tit). 
38a,  Lophophanea  ifunmahu  gri§eu9  Bidgw.  (Gray  titmouse).  555,  Certhiafamili 
arUmioniama  Ridgw.  (Rocky  Mountain  creeper).  596,  Caiherpe$  mexieann$punott^ 
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latu$  Bidgw.  (Panctnlated  wren).  69*,  Motaoilla  ooularU  Swinh.  (Swinhoe's 
wagtail).  93*y  JDendrawa  tieUloii  Inryanii  Bidgw.  (Chestnat-headed  yellow 
warbler).  122*,  Geoiklypis  heUUngi  Bidgw.  (Belding's  yellow-throat).  144a, 
Vireo  huttani  stepkeMi  Bre wst.  (Stephens'  vireo),  2306,  Peuccda  rufieeps  eremaea 
Brown.  (Bock  sparrow).  297o,  Peritareus  oanadensit  nigricapill%8  Bidgw.  (Lab- 
rador Jay).  311a,  MyiarcMua  mexuMnuB  cooperi  Baird  (Coopei's  flycatcher). 
354a,  CaprimulgiM  voc{fenu  ariMomB  Brewst.  (Sliephens'  whippoorwill).  402e, 
SGop8  (uio  hendirei  Brewst.  (California  mottled  owl).  452*,  OfparekuB  papa 
Linn.  (King  ynltnre).  475a,  Lagopua  muius  reinkardH  Brehm.  (Greenland 
ptarmigan).  4756,  L.muiu8  atkhenHaTunker  (Atkhan  ptarmigan).  486*,  Ardea 
wardi  Bidgw.  (Ward's  heron).  569*,  Ballns  heldingi  Bidgw.  (Belding's  rail). 
701*,  Diomedea  melanophryB  Temm.  (Spectacled  albatross). 

BiLET,  Ghables  Y  .  [  United  States]  Department  of  Agriculture.  Special 
report  No.  11.  The  Silk- worm ;  being  a  brief  manual  of  instructions 
for  the  production  of  silk.  Second  edition.  Prepared  by  direction 
of  the  Oommissioner  of  Agriculture,  by  G.  Y.  BOey,  M.  A.,  Ph.  D., 
entomologist,  Washington,  1882, 37  p.,  ill. 

Urges  practicability  and  desirability  of  the  caltnre  of  Serioaria  mori  in  the 
United  States ;  giyes  estimates  of  the  profits  of  silk-cnltare ;  a  brief  natural 
l|istory  of  S.  mori,  with  its  enemies,  diseases,  and  food-plants;  directions  for 
the  cnltnre  of  the  insects  and  the  reeling  of  silk,  and  a  glossary  qf  terms  used 
in  ailk-cnltnre.  Corrects  errors  in  the  estimates  given  in  the  first  edition, 
makes  other  minor  changes,  and  add!  introduction  on  the  requisites  of  snc- 
oessful  silk-cnltnre. 

On  the  oviposition  of  Frodoxue  decipiens. 

(Amer.  Nat.,  Jan.,  1882,  v,  pp.  6:^-63.) 

An  abstract  of  a  paper  read  at  the  Cincinnati  meeting  of  the  A.  A.  A.  S.  on 
the  time  and  manner  of  oviposition  of  Prodoxua  deoipiena  in  stem  of  Tueea 
JllamenioBtL, 


Horn's  classification  of  the  Oardbidce. 

(Amer.  Nat.,  Jan.,  1882,  xvi,  pp.  63-64.) 

A  notice  of  G.  H.  Horn's  ''On  the  genera  of  Cardbidc^  with  special  refer- 
ence to  the  fauna  of  boreal  Ameiica"  (Trans.  Amer.  Entom.  Soc.,  July-Got., 
1881,  IX,  pp.  91-196,  pi.  ^10) ;  shows  necessity  for  brosd  view  in  the  per- 
formance of  classificatory  work. 

New  insects  injnrions  to  agricnltnre. 

(Amer. Nat.,  Feb.,  1882,  zvi,  pp.  151-162.) 

An  abstract  of  a  paper  read  at  the  Cincinnati  meeting  of  the  A.  A.  A.  8. ; 
states  that  the  occurrence  of  previously  unnoticed  noxious  insects  is  due  some- 
times to  the  introduction  of  species  from  abroad,  sometimes  to  previonsly- 
existing  unnoticed  species,  and  at  other  times  to  the  acquisition  of  new  habits 
by  previously-known  innoxious  species.  In  the  last  case  the  aoqulsition  of 
new  habits  may  be  accompanied  by  the  acquisition  of  new  desoriptional  char- 
acters, constituting  of  the  insect  a  new  species.  New  species  may  thus  be- 
come developed  within  brief  periods  of  time. 

Locnst  probabilities  for  1882. 

(Amer.  Nat.,  Feb.,  1882,  xv,  p.  153.) 

Gives  the  itinerary  of  Lawrence  Brnner  in  Utah,  Idaho,  Montana,  and  Waah* 
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ing^n  Territory,  and  reports  favorable  prospeots  of  immnnity  from  rayages 
of  Caloptenus  ipretus  in  1888. 

A  new  depredator  infeBting  wheat  stalks. 

(Amer.Nat.,Mar.,  1882,  xvi,  pp.  247-248,  fig.  1.) 

This  insect  was  described  as  a  new  wheat  pest,  under  the  name  of /sosoma 
alZjfiin,  by  G.  H.  French,  in  Prairie  Farmer,  31  Dec.,  1881 ;  and  in  his  '<Two 
new  species  of  iBoaama"  (Can.  Entom.,  Jan.,  1682,  xiv,  pp.  9-10),  is  a  species 
of  Eupelmu8f  doubtless  parasitic  on  some  of  the  wheat-stalk  feeders  and  prob- 
ably on  some  species  of  ChloropB;  habits  and  figures  of  lanra  are  also  given 
and  descriptions  of  female  imago  of  iBOBoma  iritM  n.  sp.  (previously  charac- 
terized by  author  in  Bural  New  Yorker,  March  4,  1882),  which  is  injurious  to 
wheat;  gives  comparison  between  /.  triiioa  and  /.  hwdei;  states  doubt  con- 
cerning the  habits  of  /.  Uneare  of  Europe,  and  the  relative  conspicuonsnessof 
the  *<  humeral  spot "  in  European,  American,  and  Australian  species  of  laoaoma. 

Farther  notes  on  the  imported  olover-leaf  weevil,  PhyUmomus 

punetatu^ 

(Amer.  Nat.,  Bfar.,  1882,  xvi,  pp.  248-249.) 
Specimens  of  a  variety  of  PhyUnuymus  punotatui,  supposed  to  have  been  col- 
lected in  Canada  in  1853,  and  in  Pennsylvania,  described  by  LeConte  as  P. 
opimiM,  in  1876 ;  citations  of  other  instances  in  which  ii^urious  insects  have 
been  overlooked  for  a  long  time,  or  scantily  collected ;  probability  that  plant- 
feeding  coleoptera  imported  from  Europe  will  not  spread  feur  firom  the  Atlantic 
coast ;  some  such  species,  ii^urious  in  Europe,  are  thus  tat  innoxious  in  this 
country ;  hibernation  of  and  means  against  P»pwMiaiu$,   . 


Possible  food-plants  for  the  cotton- worm. 

(Amer.  Nat.,  April,  1882,  xvi,pp.  327-329.) 

AleUa  argillaoea  is,  so  far  as  known,  strictly  confined  to  Cheaypium  as  a  food- 
plant  ;  locality  list  of  the  Malvaoe»  of  northeastern  United  States,  upon  some 
of  which  plants  the  larva  of  the  Aletia  will  probably  be  found ;  physical  char- 
acters and  geographical  distribution  of  Urena  lobatOf  on  which  larvn  of 
AnomU  eroaa  occur ;  egg  and  larva  of  the  AnowU  and  the  Aletia. 

Lichtenstein's  theory  as  to  dimorphic,  asexnal  females. 

(Amer.  Nat.,  May,  1882,  xvi,  p.  409.) 

Criticises  J.  Lichtenstein's  theory  that  *' winged  female"  Aphides  and 
"asexual  female"  dynipids  are  larvie  and  their  eggs  pupas;  corrects  errors 
in  the  comparison  of  these  forms  with  the  hypermetamorphotic  stages  of 
MeloidiB, 

— Iivjnrious  insects  in  Galifomia. 

(Amer.  Nat.,  May,  1882,  xvi,  p.  410.) 

Notice  of  Matthew  Cooke's  "A  treatise  on  the  insects  injurious  to  fruit  and 
fruit-trees  of  the  State  of  California,  1881,"  with  indication  of  a  few  errors  in 
specific  determination. 

The  cotton* worm.  How  its  ravages  may  be  prevented  and  the  insect 
destroyed.  What  an  eminent  entomologist  has  to  say  on  the  sub- 
ject 

Some  facts  of  interest  to  planters  in  the  flooded  district. 

(N.O.  Times-Democrat,  May  7, 1882.) 

States  probability  of  unusual  ix^ury  to  the  cotton  crop  in  the  Mississippi 
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River  flats  hyAletia  argHlaeeain  1882,  owing  to  the  belatement  of  the  crop  by 
floods;  want  of  suitable  machines  for  destroying  these  insects;  desoribflsthe 
machines  for  this  pnrpose  invented  daring  the  investigations  of  the  U.  S.  En- 
tomological Commission ;  mentions  poisons  available  for  nse ;  states  advan- 
tages of  early  application  of  poisons,  and  describes  methods  for  the  prepara- 
tion and  application  of  these  poisons. 

Habits  of  CybocephaluH, 

(Amer.  Nat.,  Jane,  1882,  xvi,  p.  514. ) 

Cybonepkalvit  ni^Mu9  feeds  on  the  scale-insect  CHomufU  pimiifoUa^  on 
Pinui  elliottii  in  Sonth  Carolina,  and  C  ealiforMcm  on  a  Coecid  on  apple  trees 
in  California. 

The  trinngulin  of  MeUAAm. 

(Amer.  Nat.,  Jane,  1882,  xvi,  p.  515.) 

J*  Lichtenstein  states  that  the  triangalin  of  Mela  pro9earabwu9  was  de- 
scribed in  J.  L.  Frisch's  **  Beschreibnng  von  allerley  Insecten  in  Tentsohland,'' 
1727,  vi,  p.  15 ;  all  knowledge  of  it,  however,  was  afterward  lost. 

— — -    Hibernation  of  the  army  worm. 

(Amer.  Nat.,  Jane,  1882,  xvi,  p.  516. ) 

Gives  confirmation  of  anther's  views,  as  revised  in  1880,  in  regard  to  the 
hibernation  of  LeucaMa  ttnijnmota;  mentions  preferred  localities  for  ovipoai- 
tion  ;  states  prospects  of  extensive  ii\]aiy  by  these  insects  in  the  more  north- 
ern States  in  1862. 

The  utilization  of  ants  in  horticnltore. 

(Natnre,  8  Jane,  1882.) 

Abstract  of  C.  J.  Macgowan's  "  Utilization  of  ants  as  insect  destroyers  "  In 
China  (North  China  Herald,  4  April,  1882) ;  captnre  and  sale  of  two  species 
of  ants  which  bnild  nests  in  trees,  and  colonization  of  these  ants  in  orange 
orchards  to  destroy  the  insects  iivJnrioas  to  those  trees. 

Bepelling  insects  by  malodorants. 

(Amer.  Nat.,  Jaly,  1882,  xvi,  p.  596. ) 

This  is  a  critical  review  of  J.  A.  Lintner's  "  A  new  principle  in  protection 

from  insect  attack  "  (Proc.  Western  N.  Y.  Hort.  Soc.  for  1882,  v. p. ) ; 

states  that  odorons  sabstanoes  repel  insects  more  by  their  tozie  properties 
than  by  their  odor ;  mentions  failnre  of  attempts  by  the  nse  of  strongly 
smelling  substances  to  prevent  oviposition,  and  shows  tiiat  the  senses  of  sight, 
tonch,  and  taste  are  generally  more  important  in  the  insect  economy  than  the 
sense  of  smell. 

Habits  of  Coscinoptera  daminioana. 

(Amer.  Nat.,  Jnly,  1882,  XTi,  p.  59a  ) 

Annonnces  discovery  by  F.  H.  King  that  Co9cinoptera  dominieana  is  ingoili- 
nons  in  ants'  nests  in  its  earlier  states;  occarrence  of  similar  habits  in  relatod 
species. 

Change  of  habit ;  two  new  enemies  of  the  egg-plant. 

(Amer.  Nat.,  Ang.,  1882,  xvi,  p.  678-679.) 

Describes  sadden  acqnisition  by  Dorfplun-ajunda  and  by  Ca99ida  Uxama  of 
the  habit  of  feeding  on  Solanum  meUmgena,  these  species  having  been  foond 
previonsly  on  S,  caroUnenM  and  S,  eUMgn{foUumf  respectivijy;  ooonmnoe 
of  C.  texana  on  8,  carolineMe;  geographical  distribntion  of  these  two  inaeeti. 
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(Amer.  Nat.,  Aug.,  1888,  XYl,  p.  679-680.) 

A  eritioal  review  of  A.  8.  Packttrd,  jr.'e,  "  Deecriptions  of  some  new  ichneu- 
mon  pandtee  of  North  Amerioim  butterflies"  (Proo.  Boet.  Soo.  Nat.  Hist. ,  1880, 
zxi,  p.  18-^) ;  synonymical  notes  on  Mkfroga§kT  eatimata  [=  M,  geleeki4B 
Tar.],  if.  piaridi9  [specific  name  preoccupied]  l=sApmUde$  eangregatm  var. 
pieridMVora  n.  var.],  tf.  atdUuUm  l=ApaiUelc9  oongregatiu  var.],  M.  lApam" 
fele*]  earduicola  and  if.  [J.]  huMOus, 


The  ^^  overflow  bugs"  in  California. 

(Amer.  Nat.,  Aag.,  1882,  zvi,  p.  681-682.) 

Extract  from  a  letter  of  Mrs.  A.  E.  Bush,  describing  the  oocnrrenoe  of 
PlatynMM  maculieolUB  in  California  in  each  abundance  at  certain  seasons  as  to 
become  a  nuisance  to  man. 

Probable  sound  organs  in  Sphingid  pnp». 

(Amer.  Nat.,  Sept.,  1883,  ZTX,  p.  745-746.) 

Describes  occurrence  of  a  peculiar  structure  on  the  abdominal  Joints  of  the 
pupiB  of  certain  SpHngida;  genera  in  which  this  structure  is  observed ;  prob- 
able connection  of  this  structure  with  the  function  of  producing  sound,  as 
observed  in  Sphinx  airopoi. 

>    Is  OyrUmeura  a  parasite  or  a  scavenger  t 

(Amer.  Nat.,  Sept.,  1882,  zvi,  p.  746-747.) 

Describes  Ogrtaneura  stdMens  bred  from  pup»  of  AUUa  mrgiUaoea;  states 
usual  food  of  this  species ;  expresses  doubt  whether  the  species  is  a  parasite 
or  is  only  a  scavenger  in  decayed  pupn ;  thinks  PKora  aktim  merely  a  scav- 
enger ;  describee  great  liability  of  pupn  of  AUUa  to  decay. 

-  Denodems  pusillu8  as  a  mnsenm  pest 

(Amer.  Nat.,  Sept. ,  1882,  zvx,  p.  747.^) 

Describes  images  of  Dinodenu  punUu9  feeding  on  oork  and  paper  lining  in 
an  insect  box ;  states  that  they  occur  usually  in  drugs  and  other  stored  and 
dry  vegetable  products. 

-  Habits  of  Poljfcaon  con/ertua  Lee 

(Amer.  Nat.,  Sept.,  1882,  zvi,  p.  747.) 

The  images  of  PoZyoooii  antfertw  bore  in  twigs  of  apple  and  pear  trees  and 
grape  vines ;  the  larv»  probably  live  in  the  dead  and  dry  wood  of  fbrest  trees. 

•    MyrmecophUons  Ooleoptera. 

(Amer.  Nat.,  Sept.,  1882,  zvi,  p.  747, 748.) 

Announces  discovery,  by  Lawrence  Bouner,  that  larvie  and  imagos  of  Miih 
pharia  hirHpe$  live  in  hills  of  Formica  ntfa  in  Nebraska ;  and  by  Theodor  Per- 
gande,  of  pupsB  of  ffynifenwrug  rujlpes  in  nest  of  Farmioa  fusea,  and  of  JBT. 
oftfctnua  in  nest  of  another  species  of  ant ;  mentions  known  myrmeoophilous 
habits  of  CeUmiOf  CretMUtochUuSf  Evparia  oastanca  (in  nests  of  Solettgpris  xylani), 
TmeMaiMa  and  AntkUm$;  work  of  E.  A.  Schwarz  upon  myrmeoophilous 
eoleoptera. 

-  deada  septendecim. 

(Gardener's  Monthly,  Sept.,  1882,  v,  p. .) 

A  critical  review  of  ''  the  lAort  paragraph  on  cicada"  {op.  o«.,  Aug.,  1882, 

f  p.  247),  with  reprint  of  the  notes  on  '*  Cicada  Bepiendedm,'*  in  Bull. 

No.  6,  U.  8.  Entom.  Comm.,  1881,  p.  58-69 ;  gives  orthography  of  the  names  of 

H«  Mis.  26 12 
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C.  septendeeim  and  C.  trededm;  the  nsfciml  relAtioint  or  Bpeeiflo  dutinetii«n 
of  the  two  fomui  00  named,  and  shows  the  indiatingnisbahility  of  the  species  of 
oertain  genera  hy  the  examination  of  oabinet  speeimens ;  states  that  dimor- 
phic forms  of  identioal  species  ate  more  nnmerona  than  vanally  leoognised, 
and  that  Ma$90ipora  doadima  is  parasitio  on  Oiooda. 

Buffalo  tree-hopper  iDJarions  to  potatoes. 

(Amer.Nat.,Oct.,  1882,  xyi,p.823.) 

Describes  habits,  food-phints,  and  rayages  of  Cerma  UMlmi, 

A  new  maseiim  pest. 

(Amer.Nat,  Oct,  1882,  XYI,  p.  826.) 

Annonnces  the  discovery,  by  Mrs.  A.  E.  Bosh,  of  Periimegatema  wufaysfssi 
as  a  pest  in  collections  of  insects. 

Bemarkable  felting  caused  by  a  beetle. 

(Enrol  New  Yorker,  14  Oct.,  1882). 

Modified  reprint,  with  same  title. 

(Amer.Nat,  Deo.,  1882,  ZTi,  p.  1018-1019). 

This  is  a  description  of  the  felting  of  the  interior  of  a  pinow-tioUng,  with 
fragments  of  feathers,  formed  by  the  ravages  of  AtU»gmm$  megaiema  withia  a 
feather  pillow. 

■■  Grhe  Buckeye  leaf-stem  borer. 

(Amer.Nat.,  Nov.,  1882,  xn,  p. 913-914.) 

States  that  the  insect  mentioned  as  Sericorii  kutrucUma  In  [author's]  "The 
permanent  snbsection  of  entomology  at  the  recent  meeting  of  the  A.  A.  A.  &," 
(Amer.  Nat.,  Dec.,  1881,  zn),  p.  1009-1010,  is  totaUy  different  from  that  spe- 
cies, and  is  here  named  8ericori9  claypoleana  n.  sp. ;  gives  habits  and  food- 
plants  of  this  species  and  of  ProtdoteroB  craoaloiia,  and  points  ont  distinctions 
between  these  two  species. 

Si>eGies  of  Otiorhynchidce  iigarioas  to  caltivated  plants. 

(Amer.Nat.,  Nov..  1882,  xvi,  p.  91&-916. 

Of  North  American  OtiorkynciMda  the  deyelopment  and  earlier  stages  of 
only  one  species  (Aramigua  fuUeri)  are  known ;  imagoe  of  two  species  have 
become  noticeably  ii^nrions ;  the  food-plants  of  eight  other  qiecies  were  pre- 
▼ionsly  known ;  announces  discovery,  by  G.  P.  Peffer,  of  the  injuries  of  Autm- 
eUs  griaea  upon  roots  of  apple  and  pear  txees,  and  gives  list  of  food-pUmts  of 
the  above-mentioned  speciee. 

— ^-    A  new  rice-stalk  borer;  genns  grinding. 

(Amer.  Nat.,  Dec.,  1882,  ZTi,  p.  1014-1016.) 

An  extract  from  the  author's  "The  rice-stalk  borer"  (Bept.  [U.S.]  Oom- 
miss.  Agric.  for  1881  and  1882, 1882  [Jan.,  1883]  ),  p.  134-135,  with  additional 
remarks;  ChUo  arftaeellua. 

Is  the  same  as  Dipkryx  proUUeUa;  mentions  that  the  genus  Dfphrjfx  was 
stated  by  Lord  Walsingham  [T.  de  Grey]  to  have  been  founded  by  A.  R. 
Grote  on  a  mutilated  specimen  (as  suspected  by  the  author),  with  mistake  of 
maxillary  for  labial  palpi. 

The  army- worm  in  1882. 

(Amer.  Nat., I>ec.,  1882, XYI, p.  1017.) 

States  occurrence  of  Leucania  unipuneta  in  great  abundance  and  with  dis- 
astrous effects^  especially  in  southern  United  States,  in  1828. 
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(Amer.  Nat.,  Deo.,  1882,  zvi,  p.  1017-lOia) 

Aimoaiioea  receptum,  tcom  J.  A.  Starner,  of  I$09tma  frilioi,  ii^Drlng  wheat- 
stalks  in  Washington  Territory;  prior  notices  of  this  inseot. 

The  bean  weeviL 

(Rural  New  Yorker, 9  Deo.,  1882.) 

Answers  inquiry  of  R.  J.  B.;  gives  habits  of  and  means  to  be  pnrsaed 
against  Bntckua  faba, 

Emulsions  of  petroleum  and  their  valae  as  insecticides. 

(Rnral  New  Yorker,  9  Dec. ,  1882.) 

Abstract  of  a  paper  read  at  meeting  of  American  Association  for  the  Ad- 
Tancement  of  Science,  at  Montreal,  ,  1882;  gives  resnlts  of  experiments 

made  by  several  persons  (named)  npon  methods  of  using  petroleum  as  an  in- 
secticide without  injury  to  plants ;  states  that  soap  and  milk  emulsions  are 
the  most  available,  and  gives  methods  of  preparing  them. 

[United  States]  Department  of  AgriouUure^Entomologietj  1882 

(0.  Valentine  Biley ).  Report  of  the  Entomologist.  (Report  [U.  S.  ] 
Gommiss.  Agric.  for  1881  and  1882, 1882  [Jan.  1, 1883],  pp.  61-214, 
pi.  1-20,  mth  3  p.  expL  of  plates.) 

Separate  author's  edition,  entitled  '^Report  of  the  Entomologist,  Charles 

V.  RUey,  M.  A.,  Ph.  D.,  for  the  fiscal  year  ending  June  30, 1882.    fYt>m  the 

1      report  of  the  Department  of  Agriculture  for  the  year  1881.    Issued 

Deoember  1,  1882.''    Wash.,  Chvemw^mt,  t.-p.  cover  -f  t.-p.,  6 -f- 167  p.  (with 

ariffhuHpaffinaHon  also),  20  pi. 

Consists  of  an  '<  Introduction,"  sketching  the  plan  of  the  report,  the  past 
and  present  organization  and  work,  the  projects  and  future  needs  of  the  en- 
tomological division  of  the  U.  8.  Department  of  Agriculture,  and  the  relation 
of  this  division  to  the  U.  S.  Entomological  Commission  and  the  National  Mu- 
seum; of  "Extracts  from  correspondence,"  containing  brief  notes  upon  nu- 
merous insects  not  otherwise  treated  in  the  report;  and  of  chapters  bearing 
the  following  titles,  cited,  unless  otherwise  indicated,  under  the  name  of  C. 
y.  Riley  as  author,  to  which  chapters  reference  should  be  made  for  ftirther 
analysis: — Silk  culture. — ^Pyrethrum:  its  use  as  an  insecticide. — Chinch-bug 
notes. — ^The  army-worm  JLeueania  unipuncta  Haw. — Hubbard,  H.  G.  Scale- 
insects  of  the  orange.  Remedies  and  their  application. — ^Insects  affecting  the 
rice  plant. — ^Insects  affecting  com  or  maize. — ^The  cotton- worm,  Aletia  xylina 
Say. — ^Miscellaneous,  insects. — Comstock,  J.  H.  Report  on  miscellaneous 
insects. 


—    Silkcnltnre.    (Beport  of  the  Entomologist,  1881-1882,  pp. 
67-76  [7-16].) 

A  rep<irt  of  work  done  by  the  entomological  division  of  the  U.  S.  Depart- 
ment of  Agriculture  in  the  promotion  of  silk-culture  in  1881-1882;  with  ex- 
tracts ftom  letters  and  reports  of  correspondents ;  list  of  the  now  active  silk- 
onlture  associations  and  business  enterprises,  and  statement  of  work  done  by 
them;  reprint  of  author's  preface  to  2d  ed.  of  special  report  No.  11  of  U.  S. 
Department  of  Agriculture,  giving  a  summary  of  the  present  condition  and 
prospects  of  the  sUk-producing  industry  in  United  States;  caution  against 
extensive  prosecution  of  this  industry  under  present  tariff  laws. 
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SiLEY,  Charles  Y.    Pyrethrum  :  Its  use  as  an  insecticide  (pp.  76-^ 
[16-27],  pi.  3, 4). 

Contains  a  reprint  of  the  "Circnlar  in  reference  to  pyrethmm,"  iaened  hj 
the  U.  S.  CommiBBioner  of  Agricnltnre  [Q.  B.  Loring]  in  1862,  giving  a  history 
of  the  discoYery  and  application  of  pyrethram  as  an  insecticide  and  directions 
for  the  preparation'  and  application  of  this  snhetance ;  reports  from  corre- 
spondents and  from  the  anthor  of  their  experience  in  the  growth  of  the  plants. 

Ohinch-bng  notes  (pp.  87-89  [27-29]). 

Gives  a  Tcriflcation  of  Gyros  Thomas's  predictions  in  relation  to  the  ravages 
of  Bli88U9  leueoptenu  in  1881  and  1882 ;  extracts  frt>m  correspondence  reporting 
the  abondance  of  this  insect  early  in  1682 ;  letter  from  J.  Q.  Barlow  on  the 
weather  and  the  ravages  of  the  BIUbub  in  Washington  Connty,  Missoari,  in 
1882 ;  irrigation,  cremation,  and  other  means  against  these  insects. 

The  Army- worm,  Leucania  ftnipuneta  Haw.  (pp.  89-108  [29-46J, 

pL  2;  pi.  6,  figs.  1-d). 

Gives  a  history  of  investigations  into  the  natural  history  of  Leuoania  tmi- 
^iicfa  ;  states  place  and  manner  of  oviposition  of  this  moth ;  its  prolificacy ; 
the  duration  of  the  egg  and  larva  stages ;  describes  habits  and  characteristics 
of  this  larva  and  of  larvs  of  Lemeania  generally ;  gives  means  of  predicting  and 
preventing  their  ravages,  and  extracts  ttom  letters  received  in  1882;  in- 
cludes also  the  following  subchapters :  Howard,  L.  O.  Report  of  observa- 
tions upon  the  army-worm,  1881.  Lockwood,  8.  Account  of  the  invasion 
of  1880  in  New  Jersey. 

Insects  affecting  the  rice  plant  (pp.  127-138  [67-78],  pi.  6,  figs. 

4^;  pL  7,  figs.  1,  4-5). 

This  contains  a  statement  of  the  amount  of  rice  produced  in  the  United 
States  in  1879,  and  of  the  investigation  made  by  L.  O.  Howard,  in  188i,  into 
the  ii^Juries  done  to  the  rice  crop  by  insects ;  with  subchapters  entitled :  The 
rice  grub  {Chalepnt  iraekypyguaBuTm.). — The  water- weevil  {Liasorkoptnu  rim 
plex  Say).— The  rice-stalk  borer  {Chilo  arygaeeUuB  n.  sp.)«— White  blast.— 
Other  insects  ii^Jurious  to  growing  rice. 

The  rice  grub,  Chalepus  trachypygus  Bnrm.  (pp.  128-129  [68-69], 


pi.  6,  fig.  5). 

Gives  reiK>rt  of  L.  O.  Howard  on  the  habits  and  ravages  of  and  means  against 
Chalepna  traehypygva,  with  references  to  earlier  observations ;  describes  struct- 
ural characters  and  geographical  distribution  of  the  genera  Cydoeepkale  and 
ChakpuBf  and  gives  description  and  figure  of  larva  and  imago  of  Ch.  trackf- 
pyguB. 

—    The  water  weevil,  Idssorhqptrua  simplex  Say  (pp.  130-133  [70- 


73],  pi.  6,  fig.  4). 

Gives  seasons,  habits,  ravages,  classification,  and  synonymy  of  JAnorkopirM 
nmpleXf  with  description  and  figures  of  larva  and  imago ;  includes  extract  from 
J.  Screvens  in  author's  "The  '  water- weevil'  of  the  rice  plant"  (Amer.  Kat., 
June^  1881,  v.  15),  p. 483,  and  extract  from  a  report  by  L.  O.  Howard;  SpaU- 
eopais  nfkM  and  Bippoptia  lemmUeata  boring  in  stems  of  Ckenopodimm  oniM- 
miniieum, 

—    The  rice-stalk  borer,  Chilo  oryeaeelbu  n.  sp.  (pp.  133-135  [73- 


76],  p.  3  [167],  pi.  7,  fig.  1), 
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BiLEY,  Charles  Y.— Contmaed. 

Extract  in  aathoi's  ^^A  new  rice-stalk  borer;  genns  grinding." 
(Amer.  Nat.,  Dec,  1882,  v.  16,  pp.  1014-1015.) 

Giyes  description  and  figures  of  larva,  pupa,  and  imago  of  Chilo  arytaeeiUta 
n.  8p. ;  D^hrjfxprolatella;  refers  to  report  of  L.  O.  Howard  upon  its  habits, 
enemies,  and  ravages,  and  means  against  it ;  describes  stnietaral  character, 
of  the  genns  Dipkryx^  stated  by  Lord  Walsingham  [T.  de  Grey]  (as  suspected 
by  author)  to  have  been  founded  on  a  mutilated  specimen,  with  mistalre  of 
maxiUaiy  for  labial  palpL 

White  bla8t(pp.  136-137  [76-77]). 

Publishes  letter  from  J.  Screven  and  report  from  L.  O.  Howard  on  tbe 
phenomena  and  supposed  causes  of ''white  blast"  in  rice  plants;  mentions 
insects  found  on  rice  plants;  states  probable  production  of  white  blast  by 
insects. 

Other  insects  injorions  to  growing  rice  (p.  138  [78],  pi.  7,  fig. 

Mentions  habits  and  food-plants  of  Lapkygma  pngiperda;  refers  to  oooiw- 
renee  of  certain  other  insects  doing  minor  damage  on  rice-plants. 

Insects  affecting  corn  or  maize  (pp.  138-162  [78-02],  pL  1 ;  pL  7, 


figs.  2-3 ;    pi.  8,  fig.  2 ;  pi.  12,  fig.  1). 

This  consists  of  the  following  subchapters:  The  com  bill-bug.  Sphmo- 
pkoruB  rdbuttua  Horn.— The  smaller  com  stalk-borer.  PempeUa  UgnoteUa  ZeUep— 
The  boll-worm  alias  corn-worm.  Heliotkia  armigera  Hiibu.— Johnsoii;  L. 
Seport  upon  HeUoikia  armigera. 

The  com  bill-bag.    Sphenopkorua  robustus  Horn  (pp.  138-142 


[78-82],  pL  7,  fig.  2  j  pL  8,  fig.  2), 

Gives  history  of  earlier  observations  on  the  species  of  Spkmopkonu  Ix^nr- 
ious  to  maize  in  the  United  States ;  report  of  observations  on  8.  rcbu»tu$,  by 
L.  O.  Howard;  habits  and  ravages  and  description  and  figure  of  larva,  pupa, 
and  imago  of  8.  robuBius;  description  of  larvao  of  Skodoh<miu$  tredeoimpmao' 
taiuB  and  Bkyn4ilu>pKar%i  eimmermanni,  and  figures  of  imago  of  the  former;  char- 
acters distinguishing  8p1imophfru8  and  8»  robnatua  and  the  four  other  species 
allied  to  it  from  other  genera  and  species. 

—    The  smaller  corn-stalk  borer.    Pempdia  lignaeeUa  Zeller  (pp. 


142-146  [82-85],  pL  7,  fig.  3). 

Mentions  ravages,  habits,  seasons,  natural  history,  geographical  distri- 
bution, and  synonymy  of  and  means  against  Pempelia  UgnoaeUa;  gives  descrip- 
tion and  figures  of  larva,  pupa,  and  imago,  of  structural  details  of  mouth- 
parts  and  antenns  of  male  imago,  of  markings  of  larva,  and  of  uo^ury  done  to 
oomstalka. 

—    The  boll- worm  alias  corn-worm.    Heliofkis  armigera  Hiibn.  (pp. 


145-149  [85-89],  pL  1 ;  pL  12,  fig.  1). 

This  is  an  advance  reprint,  from  the  fourth  report  of  U.  8.  entomological 
eommiBsion,  of  the  section  on  the  food-plants  of  Heliotkia  armigera  other  than 
cotton,  with  a  list  of  these  food-plants,  and  of  authorities  upon  which  the 
respective  statements  are  made ;  gives  history  of  first  proofs  of  identity  of 
this  species  on  maize,  with  the  same  on  cotton;  and  habits  of  the  larvn  in 
their  several  broods ;  with  figures  of  all  stages  of  the  insect. 
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BiLEY,  Ohables  Y.    The  cotton-worm.     AletiaxyUna  Bay,  (pp.  152- 
167  [92-107 J,  pi.  9). 

An  extract  from  the  antlior'a  addieas  on  the  ootton-wonn  (U.  8. — Dept, 
Agrie, — Cotton  canveniion  held  in  Atlanta,  Gk».,  Nov,  2, 1881 ;  the  addieae  of  Hon. 
Geo.  B.  Loring,  1881),  pp.  21-29 ;  a  reprint  of  the  author's  *'  The  cotton-worm. 
How  its  ravages  may  be  prevented"  (New  Orleans  Times-Democrat,  May  7, 
1882) ;  an  illustrated  description,  by  W.  8.  Barnard,  of  a  machine  for  spraying 
cotton  plants  from  beneath ;  a  summary  [by  J.  B.  Dodge]  of  damage  done 
by  Aletia  xjfUna  in  1881 ;  a  reprint  of  the  author's  "  Possible  food-plants  foi 
the  cotton- worm  "  (Amer.  Nat.  April  1882,  v.  16,  pp.  327-329);  and  an  extract 
ttom  paper  read  by  author  at  annual  session  of  National  Academy  of  8cienee8, 
May,  1682,  on  the  hibernation  of  Ahtia  xylina. 

Miscellaneoos  insects  (pp.  167-194  [107-134],  pL  8,  fig.  1 ;  pi. 

10,  figs.  1-2 )  pi.  11,  fig.  1 ;    pi.  12,  figs.  2-3 ;  pi.  13 ). 

This  contains  the  following  sub-chapters :  The  urena  anomis.  Anomit  ero%a 
Httb.— The  clover  leaf-beetle,  PAjftofiOMM  pimotoltit  F^br.— The  vagabond 
crambus,  CrawJbnB  fmlgivagellu$  Clem. — ^The  wheat  isosoma,  isoMMia  iritiei 
Biley. — ^The  sorghum  web-woim,  Nola  iorgkitiUa,  new  species. — ^The  eatalpa 
Sphinx,  Sphinx  oatalpce  Bold. — ^The  osage  orange  sphinx,  Sphinx  hageni  Orote. 

The  arena  anomis.   Anamia  erom  Hiib.  (pp.  167-170  [107-110,] 


pL  8,  fig.  1). 

Gives  a  detailed  comparison  of  eggs  of  Anemia  stmo  and  AUUa  xgUna;  fig- 
ures and  description  of  all  states  of  the  former  species ;  seasoda,  habits,  and 
food-plants  of  this  insect. 

The  clover  leaf-beeile.  PhyUmomua  punctaiui  Fabr.  (pp.  171- 


179  [111-119],  pL  10,  fig.  1). 

Mentions  the  food-plants  and  habits  of  the  species  of  Phgtanamui  in  Europe 
and  United  States ;  gives  the  civil  and  natural  history,  number  of  annua] 
broods,  ravages,  enemies,  and  geographical  distribution  of  and  means  agatnst 
Ph,  punctatuB;  description  and  figures  of  eggs,  larva  (four  stages),  and  pnpa 
of  this  species ;  figures  of  imago  and  of  injured  plant ;  and  report,  by  £.  A. 
Schwarz,  of  observations  on  this  insect  in  New  York ;  states  that  Mjflmiumt 
trifoUi  seems  to  feed  only  on  l^foUnm  praten9e;  and  that  Coleoptera  imported 
from  Europe  are  usually  confined  to  the  neighborhood  of  the  Atlantic  coast. 

The  vagabond  crambus.    Crambus  vulgivageUus  Olem.  (pp.  179- 


183  [119-123],  p.  3  [167],  pi.  10,  fig.  2). 

This  gives  the  civU  and  natural  history  of  Crambuf  fmlgivagtUmi  ;  the  habits, 
ravages,  and  parasites  of  and  means  against  this  Insect;  a  description  and 
figures  of  egg,  larva,  and  imago ;  figures  of  cocoons  and  injured  grass;  a  de- 
scription of  tiie  pupa;  and  a  list  of  articles  written <3onceming  this  insect; 
mentions  similarity  of  the  habits  of  Craamhu9  warringtomellMM  of  England  to 
those  of  C  vnlgivagdhu. 

The  wheat  isosoma.    Isomma  iriUd  Biley  (pp.  183-187,  [123- 


127],  pL  12,  fig.  3). 

Gives  history  of  observations  on  Im>9tma  tricUi  ;  and  comparison  of  this  spe- 
cies with  /.  hordei  and  of  the  European  /.  linoarl;  its  habits,  ravages,  parasites, 
and  number  of  annual  broods,  and  means  against  it ;  gives  list  of  articles 
written  concerning  it;  states  that  the  insect  described  by  G.  H.  French  as 
liotoma  allynii  is  a  EupehMu,  and  perhaps  parasitic  on  J.  IrMoi;  describes 
Stectonoius  i909omatia  n.  sp.,  parasitic  on  /.  tritioi. 
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BiLBY,  Ohasles  Y.    The  sorghum  web-womu    Uola  iorghkUa  new 
species  (pp.  187-.180  [127-129],  pi.  11,  fig.  1). 

Oiyea  habits,  ravages,  and  olassiflcatory  relations  of  Nola  iorgkieUa,  with 
fignies  and  description  of  larra,  pupa,  and  imago,  andfigore  of  head  of  sorghum 
ifljored  by  the  lanra. 

The  catalpa  sphinx.    Sphinx  oataJfiw  Boisd.  (pp.  189-193  [129- 

133],  pL  13). 

States  relative  exoellenee  of  Caidipa  $pe6lo9a  and  C  hignamiatdei,  as  ttmber- 
trees,  aeeordhig  to  J.  A.  Warder ;  gives  geographical  distnbntion,  habits, 
ravages,  and  parasites  of  and  means  to  be  taken  against  SpMnx  cakUpa;  with 
description  and  figores  of  all  stages  of  this  insect ;  and  description  of  supposed 
sound-producing  organs  in  pupa  of  this  and  other  i^eoies. 


The  osage  orange  sphinx.    Bphinx  kageni  Giote  (pp.  193-194 

[133-134],  pL  12,  fig.  2). 

Gives  list  of  insects  iijurions  to  Madura  awranUoM;  with  geographicid  dis- 
tribution and  classiiloatory  relations  of  SjfUdnx  hagemi;  and  referenoes  to  other 
accounts  of  this  insect;  with  description  and  figures  of  larva  and  imago* 

Shufblbt,  B.  W.    Kotes  ni>on  the  osteology  of  Oinelus  mexuxmm, 

(BulL  Nutt.  Om.  Club,  No.  4,  October,  1882,  vn,  pp.  213-221.) 

Osteology  of  the  O^Martidm. 

(Twelth  annual  report  U.  8.  GeoL  A  Qeog.  Survey,  1882,  pp.  727-788^  pis. 
15-M. 

Bemarks  npon  the  osteology  of  OpheoMurus  ventralU. 

(Proo.  U.  8.  Nat.  Mus.,  1881,  iv,  pp.  aSSMOO.) 

Tbus,  Febdbbiok  W.    Fish  parasites. 

(Forest  and  Stream,  No.  20,  xvin,  p.  390.) 

Befers  to  JAgula  HmpUBtima  as  probably  the  tape- worm  ooouxring  in  Adtron- 
daok  fish. 


On  the  North  American  land  tortoises  of  the  genus  Xerobatea. 

(Proc  U.  &  Nat.  Mus.,  1881,  nr,  pp.  434-449.) 

On  the  rare  rodent  Orioetodipus  parvuSj  (Baird)  Ooues. 

(Proc.  U.  8.  Nat.  Mua,  1881,  iv,  pp.  474-475.) 

— — -*    A  Darwinian  bibliography. 

(Proc  Biol.  Soc  Wash.,  1882,  i,  pp.  9S^-101.) 

On  fonr  mnles  in  milk.    By  Alfred  Dnges^ 

Translated  from  the  French. 

(Proc.  U.  &  Nat.  Mus.,  1882,  ▼,  pp.  223-225.) 

W ABD,  Lbstbb  F.    Sketch  of  Professor  John  W.  PowelL 

(Popular  Science  Monthly,  January,  1882,  xx,  pp.  390-497.) 
An  account  of  the  early  life  and  exploits  of  M^jor  Powell,  and  also  of  his 
later  career  as  an  explorer  and  geologist,  as  well  as  of  his  official  labors  as 
Director  of  Geological  Surreys  and  of  the  Bureau  of  Ethnology.    A  portrait 
forms  the  fhrntiapiece  of  the  number. 
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Ward,  Lester  F.  On  the  cause  of  the  abBenoe  of  trees  on  the  great 
plains.  A  paper  read  before  the  Biological  Society  of  Washngton, 
December  9, 1881. 

(KaoBaa  City  Review  of  ScieDoe  and  iDdnstry,  March,  188E^  pp.  G97-703.} 
A  dieciuwion  of  the  question  firom  the  writer's  obeerrations,  a  statement  of 
the  leading  fiusta,  a  review  of  onrrent  theories,  and  a  statement  of  the  oon- 
clnsions  which  seem  best  warranted  by  all  the  data  attainable. 

Onide  to  the  flora  of  Washington  and  vicinity,  by  Lester  F. 

Ward,  A.  M.    Washington,  Goyemment  Printing  Office,  188L  8vo. 
pp.  264,  with  map  of  Washington  and  vicinity. 

This  forms  Balletin  of  the  United  States  National  Mosenm  No.  9t,  and 
Smithsonian  Pnblication  No.  444,  and  contains  a  general  discnssion  of  the 
botanical  pecnliarities  of  the  country  around  Washington,  an  annotated  catA- 
logae  of  the  plants,  a  summary  by  orders  and  groups,  a  oheek-list,  and  an 
appendix  of  suggestions  to  beginners;  also  a  map  of  the  region. 

Directions  for  collecting  and  preserving  plants,  by  Lester  F. 


Ward. 


From  BnUetin  of  the  United  States  National  Museom,  No.  2SL    Washing- 
ton :  Published  by  the  Smithsonian  Institution,  1&8SL    pp.  209-237. 

Check-list     Flora  of  Washington,  D.  0.,  and  vicinity^  by 


Lester  F.  Ward. 

From  BuHetin  of  the  United  States  National  Museum,  No.  22.    Washington : 
Published  by  the  Smithsonian  Institution,  1882.    pp.  148-207. 


Scientific  basis  of  positive  political  economy. 

(International  Review,  April  and  May,  1882,  xu,  pp.  352-365;  43^-453.) 
These  papers  are  chiefly  deyoted  to  the  consideration  of  a  new  method  of 
classifying  natural  phenomena,  with  a  view  to  proving  that  a  large  part  of 
such  phenomena,  including  many  forms  of  social  activity,  is  within  the 
sphere  of  human  control  through  the  exercise  of  intelligence  and  foresi^it. 
Slightly  modified  they  will  form  the  latter  portion  of  chapter  viii  (vol.  n,  pp. 
76-106)  of  a  work  by  the  writer  entitled  "Dynamio  Sociology,  or  Applied 
Social  Science,"  in  press. 

Kant^s  antinomies,  in  the  light  of  modem  science. 

(Journal  of  Speculative  Philosophy,  October,  1861,  zv,  pp.  381-396.) 
A  paper  read  before  the  Centennial  Anniversary  Convention,  of  Kanl% 
^Critique  of  Pure  Reason,"  at  Saratoga  Springs,  New  York,  July  6, 1881. 

An  argument  to  prove  that  the  '* theses"  and  ''antitheses"  of  Kant's  anti- 
nomies are  legitimate  scientific  questions,  and  that  modem  soienoe^  in  at  least 
three  of  the  four  antinomies,  points  to  the  truth  of  the  antitheslB. 

•    Darwin  as  a  botanist. 

(Proceedings  of  the  Biological  Society  of  Washington,  188B;  x,  pp.  81-66.) 
Read  before  the  Darwin  memorial  meeting  of  the  Biological  Societj  d 

Washington,  May  12, 1882. 
A  review  of  Darwin*s  botanical  works,  an  explanation  of  his  methodSi  and 

a  summary  of  the  philosophic  results  of  his  labors  in  this  field. 
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Ward,  Lester  F.    List  of  water-plants  for  carp-ponds. 

(Bulletin  of  the  United  States  FiBh  CommisNion,  1882,  pp.  22-25.) 
A  list  of  names  of  aqnatic  plants  fnmished  by  ^he  superintendent  of  the 
carp-ponds  is  here  revised,  modem  names  substituted  for  obsolete  ones,  the 
locality  and  range  of  the  species  briefly  indicated,  and  the  plants  arranged 
according  to  the  prevailing  system  of  botanical  classification. 


—    Gatatogne  of  a  collection  of  Japanese  woods  presented  to  tbe 
United  States  National  Mnseum  by  the  University  of  Tokio,  Japan. 

(Proo.  U.  S.  Nat.  Mus.,  1882,  u,  pp.  30&-311.) ' 

The  names  appearing  on  the  specimens  of  this  collection  are  here  arranged 
in  their  proper  systematic  order  and  their  synonymy  is  given.  A  few  par- 
tially named  species  were  determined  itom  the  figures  accompanying  the 
specimens. 

Politico-social  fiinctions.    Abstract  of  a  paper  read  before  the 
Anthroi>ological  Society  of  Washington,  D.  0.,  March  15, 1881. 

(Trans.  Anthio.  Soc.,  Wash.,  1882,  i,  pp.  3SM2.) 

This  paper  is  chiefly  devoted  to  pointing  out  the  importance  of  a  certain 
amount  of  Judicious  regulation  on  the  part  of  society  as  a  collective  whole, 
of  the  more  or  less  injurious  and  ruinous  operations  which  must  necessarily 
go  on  within  it  in  the  absence  of  such  regulation. 


iMMi 


—  The  postage  question. 

(Botanical  Gazette,  August  and  September,  1882,  vu,  pp.  97-99.) 

Gives  a  correspondence  between  the  Post- Office  Department  and  the  writer 

on  the  Department  rulings  relative  to  the  form  of  label  which  would  come 

within  the  law  as  third-class  matter. 

—  ^  Docomaria  barbara," 

(Botanical  Gasette,  1882,  vn,  pp.  99-100.) 

An  account  of  its  coUection  in  the  Dismal  Swamp  of  Yirginia. 

—  Proterogyny  in  Sparganium  euryoarpu8. 

(Botanical  Gazette,  1882,  vn,  p.  100.) 

A  note  recording  the  obseryation  of  this  phenomenon  in  the  District  of 
Columbia. 

— -    The  anthropocentric  theory. 

( Transactions  Anthropological  Society  of  Washin/irton,  i,  1882,  pp.  93-103.) 
A  collection  of  facts  tending  to  prove  and  to  disprove  the  existence  of  an 
intelligent  control  of  events  in  the  interest  of  man.    The  paper  forms  part  of 
chapter  viii  (voL  u,  pp.  45-74)  of  "  Dynamic  Sociology."    In  press. 

—  What  Mr.  Ward  was  ready  to  say.     (Herbert   Spencer  in 
America.    New  York :  D.  Appleton  &  Co.,  1883.    pp.  76-79.) 

Portion  of  a  letter  complimentary  to  Mr.  Spencer,  written  at  the  request  of 
the  committee  of  arrangements,  to  he  read  on  the  occasion  of  the  hanqnet 
given  him  in  New  York,  October  9,  1882.  Before  finishing  the  letter  the 
writer  concluded  to  attend  the  banquet  in  person.  The  matter  of  it  was  sub- 
sequently furnished  the  committee  for  publication. 

--    The  organic  compounds  in  their  relations  to  life. 

(American  Naturalist,  December,  1882,  xvi,  pp.  968-979.) 

Bead  before  the  Philosophical  Society  of  Washington,  January  28, 1882,  and 
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Ward,  Lester  F. — Gontinaed. 

before  the  Biological  Seotion  of  the  Ameiiean  Asaooiation  for  the  Advance- 
ment  of  Science  at  Montreal,  August  29, 1882. 

A  statement  of  the  physico-chemical  thedry  of  life.  The  discussion  in  a 
much  enlarged  form  is  embodied  in  chapter  iv  (voL  i,  pp.  300-^356)  of  the 
writer's  work  "  Dynamic  Sociology."    In  press. 

White,  Charles  A.  ISew  moUascan  forms  from  the  Laramie  and  Qreen 
Biver  groaps,  with  discussion  of  some  associated  forms  heretofore 
known. 

(Proceedings  U.  8.  National  Museum,  T,  1882,  pp.  94-89,  plates  m  and  iv.) 

— .^i—  The  moUascan  &nna  of  the  Traokee  group,  including  a  new 
form. 

(Proceedings  «»l  the  U.  a  National  Museum,  v,  1882,  pp.  99-101,  plate  ▼.) 

* 

On  certain  conditions  attending  the  geological  descent  of  some 


Korth  American  types  of  flesh- water  gill-bearing  mollusks. 

(American  Journal  of  Science,  xzui  (3).  pp.  382-386.) 

—  Fossils  of  the  Indiana  rocks,  No.  2. 

(Eleventh  Annual  Beport  of  the  Geological  Surrey  of  Indiana,  1881,  pp.  347- 
401,  plates  37-65.) 

—  Artesian  wells  npon  the  great  plains. 

(North  American  Beview,  cxxxT,  pp.  187-195.) 

Progress  of  invertebrate  paleontology  in  the  United  States  Ibr 


the  year  1881. 

(Amercan  Naturalist,  zvi,  pp.  887-891.) 

YABBOWy  H.  0.    The  rapid  preparation  of  large  myological  specimenSy 
by  M.  Felix  Plateao.    (Translated  firom  the  French.) 

(Proc  U.  S.  Nat.  Mns.,  1881,  ir,  pp.  388-391.) 


n.— PAFEES  BY  INYESTIGATOBS  NOT  0FFICEB8  OF  THE  MUSEUM. 

BsLFAST  (Maine)  Bepublioan  Joubnal.  The  saccessftal  propaga- 
tion of  codfish. 

(Quoted  in  Forest  and  Stream,  No.  10,  October  5, 1882,  zix,  pp.  199-193.) 

BiCKNELL^  EuGhENE  P.  A  skctch  of  the  home  of  HylocicUa  aUeiw  Meft- 
nelUy  Bidg^ay,  with  some  critical  remarks  on  the  allies  of  liie  new 
race. 

(BuU.  Nutt.  Om.  Club,  July,  1882,  vii,  pp.  15^159.) 
The  critical  remarks  in  this  paper  haTC  more  or  less  relation  to  Natfema 
Museum  material. 

BBEWSTEBy  William.  On  Eennicotf  s  owl  and  some  of  its  allies,  with 
a  description  of  a  proposed  new  race. 

(Bull.  Nutt.  Orn.  Club,  No.  1,  January,  1882,  th,  pp.  27-33.) 

An  elaborate  and  important  review  of  the  geographical  races  of  Soop9  Mis, 

based  very  largely  on  National  Museum  material,  sent  to  Mr.  Brewster  for 

the  purpose. 
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Brbwsteb,  William.    On  a  coUection  of  birds  lately  made  by  Mr.  F. 
Stephens  in  Arizona. 

(BoU.  Niitt.  Orn.  Clab|  Noa.  3  and  4,  July  and  October,  1882,  vu,  pp.  135- 
147,  and  pp.  193-212. 

Oooasional  reference  is  made  in  this  paper  to  examination  of  National 
Museum  specimens,  made  ooi^Jointly  by  the  author  and  the  curator  of  the 
department  of  birds. 

Kotes  on  some  birds  collected  by  Gapt.  Oharles  Bendire,  at 

F6rt  Walla  Walla,  Washington  Territory. 

(BoU.  Nntt.  Om.  Club,  October,  1882,  Til,  pp.  225-233.) 
This  paper  is  based  (in  considerable  part)  upon  specimens  presented  by  Cap- 
tain Bendire  to  the  National  Museum,  and  examination  of  other  material  in 
the  national  collection. 

Bbo WN,  Nathan  Oliffobd.    Description  of  a  new  race  of  Peuoaa  rufi- 
eeps  from  Texas. 

(BulL  Nutt.  Om.  Club,  No.  1,  Jan.,  1882,  vn,  p.  96.) 
The  new  race  in  question  was  described  only  after  careful  comparison  with 
specimens  in  the  National  Museum  collettion. 


Beconnaissance  in  Southwestern  Texas. 

.  (BuU.  Nutt.  Om.  Club,  No.  1,  Jan.,  1882,  vu,  pp.  33-42.) 

Although  this  paper  relates  chiefly  to  coUeotions  made  by  the  author,  it 
contains  frequent  mention  of  comparison  with  National  Museum  specimens, 
made  at  the  author's  request,  by  the  curator  of  the  department  of  birds. 

Collins,  J.  W.    An  inquiry  as  to  the  capture  of  young  codflsh  in 
Chesapeake  Bay. 

(BuU.  U.  &  F.  C,  1862,  i,  pp.  401-402.) 


Appearance  of  dog-fish  (Sqmlus  aeanfkias)  on  the  New  England 

coast  in  winter. 

(BuU.  U.  &  F.  C,  n,  p.  a 

Captain  Collins  has  since  learned  that  the  great  schools  of  supposed  dog- 
fish referred  to  in  the  above  article  were  really  porpoises. 
See  aleo  Goods,  G.  Brown,  and  Collins,  J.  W. 

FoBBESy  B.  A.    The  gasper-gou. 

(Forest  and  Stream,  September  28, 1882,  Xiz,  p.  165.) 

OiLBSST,  Chaslbs  H*    List  of  fishes  observed  at  Punta  Arenas,  on 
the  Pacific  coast  of  Central  America. 

(BulL  U.  8.  F.  C,  October  13, 1882,  n,  p.  112.) 
See  «<sa  Jordan  and  Gilbbbt. 

Gill,  Theodobb  IT.    OhifumoduB  niger  and  Notacanthu9  risioanus. 

(Nature.—) 

A  critical  review  of  Gtlnther's  Study  of  Fishes. 

(Proc.  Biol.  Soc.,  1882,  Wash.,  I,  p.  29.    Title  only.) 

On  the  affinities  of  the  *^  great  swallower,"  Ohiaimodus  niger. 

(Proc.  BioL  Soc.  Wash.,  1882,  i,  p.  35. 
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OuBNEYy  J.  H.  Kotes  on  a  ^^  Catalogue  of  the  Aecipitres  in  the  British 
Museam,"  by  R  Bowdler  Bharpe  (1874). 

(The  Ibia  [London],  it,  Til,  April,  1882,  pp.  290-^1;  October,  1889; 
pp.  579-696.) 

In  this  series  of  valnable  papers  on  the  Faloonidn,  occasional  mention  is 
made  of  specimens  belonging  to  the  National  Mosenm  collection,  and  loaned 
to  the  author  fbr  examination. 

Hay,  O.  p.    On  a  collection  of  fishes  from  the  Lower  Mississippi  Valley. 

(BalL  U.  8.  F.  C,  1882,  pp.  67-75.) 

It  is  worthy  of  remark  that  an  example  in  lot  No.  2  of  Professor  Hay's  invoice 
of  fishes,  upon  which  the  foregoing  paper  was  based,  and  identified  by  him  aa 
ZepidoBteuM  089eu9,  is  really  Litkolepia  9patula;  another  one  having  the  same 
invoice  number  and  sent  here  os  Li^^idoHeiu  09$eu8  ia  young  L,  pUUifiiomma;  a 
fish  numbered  36  and  said  to  be  X.  OMetw  is  really  L.  ptatjfBtomus,  Professor 
Hay,  therefore,  should  have  recorded  X^pidostoM  o$nu»  from  Jackson,  Miss., 
on  the  basis  of  his  own  collection. 

HoRNADAY,  William  T.    On  the  oses  of  clay  as  a  filling  materiaL 

(Second  Ann.  Repi.  Soc.  Amer.  Taxidermists.  March  25, 1881,  to  Maieb 
24,  1882,  pp.  31-34.) 

INOERSOLL,  Ernest.  On  the  mortalitj  of  nmrine  animals  in  the  Gnlf 
of  Mexico. 

(Proc.  BioL  Soc  Wash.,  1882,  i,  p.  30.    Title  only.) 

Japanese  Legation.  Oatalogne  of  a  collection  of  Japanese  cotton 
fiber,  presented  to  the  United  States  National  Mnsenm  by  the  Oov- 
emment  of  Japan,  together  with  the  amount  of  the  annual  crop  of 
Japan  and  the  price  of  cotton. 

(Proc.  U.  S.  Nat.  Mus.,  1882,  iv,  pp.  449-453.) 

Jordan,  David  S.    Boll  tront  and  pompano. 

(Forest  and  Stream,  Apr.  20, 1882,  xvni,  p.  230.) 

Description  of  a  new  species  of  Blenny  {Isesthes  gUberii)  ftom 

Santa  Barbara,  OaL 

(Proc.  Nat  Mus.,  v,  pp.  349-^1.) 

The  gasper-gou. 

(Forest  and  Stream,  No.  10,  xiz,  p.  192.) 

The  bine-back  tront 


(Forest  and  Stream,  No.  20,  xix,  p.  389.) 
Contaios  list  of  all  North  American  Sdlmanida. 

Jordan,  Dayid  S.,  and  Charles  H.  Gilbert.  List  of  fishes  collected 
by  Lieut  Henry  E.  Nichols,  IT.  S.  N.«  in  the  Gulf  of  Oidifomia,  and 
on  the  west  coast  of  Lower  California,  with  descriptions  of  four  new 
species. 

(Proc.  Nat  Mus.,  1881,  rv,  pp.  273-279.) 

Descriptions  of  thirty-three  new  species  of  fishes  from  Mazatlan, 

Mexico. 

(Proc.  Nat  Mus.,  1881,  iv,  pp.  338-365.) 
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JoBBANy  David  S.,  and  Ohables  H.  Oilbbbt.  Description  of  a  new 
species  of  Pomadasys  from  Mazatlan,  with  a  key  to  the  species 
known  to  inhabit  the  Paoiflc  coasts  of  tropical  America. 

(Proo.  Nat.  Mas.,  1881,  ZY,  pp.  383-388.) 

^ Description  of  five  new  species  of  fishes  firom  Mazatlan,  Mexico. 

(Proo.  Nat.  Mna,  1881,  lY,  pp.  458-483.) 

Descriptions  ofnineteen  new  species  of  fishes  fh>m  the  Bay  of 

Panama. 

(BoU.  U.  S.  F.  C,  1882, 1,  pp.  306-335.) 

Description  of  four  new  species  of  sharks  fh>m  Mazatlan, 


Mexico. 

(Proo.  Nat.  Mns.,  1889,  T,  pp.  lO^llO.) 

Description  of  a  new  shark  {Oarcharias  lamieUa)  from  San  Diego, 


OaL 

(Pxoo.  Nat.  Mob.,  1888,  v,  pp.  110,  111.) 

—    Description  of  a  new  Oyprinodont  {Zygonectes  inurua)  from 


Sonthern  Illinois. 

(Proo.  Natv  Mns.,  188S,  T,  pp.  143, 144.) 

Description  of  a  new  species  of  Uranidea  ( Ura/nidea  poUiearis) 


trom  Lake  Michigan. 

(Proo.  Nat.  Mna,  1883,  v,  pp.  82S,233.) 

Description  of  a  new  species  of  Xenichthys  {Xeniehthys  xenu- 


rui)  from  the  west  coast  of  Central  America. 

(Proo.  Nat.  Mob.,  1881,  rv,  p.  454.) 

Notes  on  fishes  observed  about  Pensaoola,  Fla.,  and  Gktlveston, 


Tex.,  with  description  of  new  species. 

(Proo.  Nat.  Mns.,  1889,  v,  pp.  241-307.) 

Description  of  a  new  species  of  Oonodon  ( Canodan  serrifer)  from 


Boca  Soledad,  Lower  Oalifomia. 

(Proo.  Nat.  Mns.,  1883,  ▼,  pp.  351,352.) 

Oatalogne  of  the  fishes  collected  by  Mr.  John  Xantas  at  Gape 


San  Lacas,  which  are  now  in  the  United  States  National  Masenm, 
with  descriptions  of  eight  new  si>ecies. 

(Proo.  Nat.  Mns.,  1882,  Y,  pp.  35^-371.) 

—    List  of  fishes  collected  by  John  Xantas  at  Oolima,  Mexico. 

(Proo.  Nat.  Mob.,  1882,  Y,  pp.  371,372.) 

-«9-    List  of  fishes  collected  at  Panama  by  Oapt.  John  M.  Dow,  now 


in  the  United  States  National  Moseum. 

(Proo.  Nat.  Mns.,  1882,  Y,  pp.  373-378.) 

List  of  a  collection  of  fishes  made  by  Mr.  L.  Belding  near  Gape 


Ban  Lacas,  Lower  Oalifomia. 

(Proo.  Nat.  Mns.,  1882,  y,  pp.  378-381.) 
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JoBDANi  Dato)  8.y  and  Ohables  H.  Gilbbbt.  List  of  fishes  collected 
at  Panama  by  Bev.  Mr.  Bowell,  now  preserved  in  the  United  States 
National  Mosennu 

(Proo.  Nat.  Mob.,  1882,  T,  pp,  381,388.) 

Descriptions  of  two  new  species  of  fishes  {SdHUtiokthys  umbr&sus 

and  Citharichthys  stignuBUs)  collected  at  Santa  Barbara,  Gal.,  by 
Andrea  Larco. 

(Proc.  Nat.  Mns.,  1882,  ▼,  pp.  410-412.) 

A  review  of  the  silnroid  fishes  fonnd  on  the  Pacific  coast  of 


tropical  America,  with  descriptions  of  three  new  species. 

(BnlL  U.  S.  F.  C,  1882,  n,  pp.  34-64.) 

—    Description  of  a  new  spedes  of  Ooby  ( Gobioaoma  ios)  firom  Yan- 


coaver's  Island. 

(Peoc.  Nat  Mob.,  1882,  ▼,  pp.  437,438.) 

List  of  fishes  collected  at  Mazatlan,  Mexico,  by  Oharles  H. 


Gilbert 

(BnU.  U.  S.  F.  C,  1882,  n,  pp.  105-108.) 

List  of  fishes  collected  at  Panama  by  Oharles  H.  Gilbert 

(BnU.  U.  8.  F.  C,  1882,  n,  pp.  109-111.) 

Lawbenge,  Geo.  N.    Description  of  a  new  species  of  swift  of  the 
genns  CKcBtura^  with  notes  on  two  other  little-known  birds. 

(Ann.  N.  Y.  Acad.  Sciences,  No.  8,  Maich,  1888,  n,  pp.  245,240.) 
ChcBtMta  gannmeri;  baaed  in  part  on  National  Mnaenm  qpeoimena. 

Descriptions  of  two  new  species  of  birds  fitom  Yncatan  of  the 

families  ColumbidcB  and  FormioariidcB* 

(Ann.  N.  T.  Acad.  Sci.,  No.  9, 1882,  ii,  pp.  — f,  tsom  nnpaiced  ovenbeeta.) 
LeptopHlafulffitfentris  and  Formicariua  paUidiUf  only  reecinded  after  compari- 
son with  National  Mnsenm  specimens. 

LuoAS,  FbedebiC  a.    a  critique  on  mnsenm  specimens.    8^,  pp.  4. 

Bead  at  tbe  general  meeting  of  tbe  Society  of  American  Taxidermists,  Boa- 
ton,  Mass.,  Dec.  14, 1881 ;  also  in  second  Ann.  Bept.  Boo.  Amer.  Taxidennists^ 
Marcb  25, 1881,  to  Marob  24,  1882,  pp.  34-37. 

Bibliography  of  taxidermy. 

(Second  Ann.  Bept.  Soc  Amer.  Taxidermists,  Marob  25,  1881,  to  March  24, 
1882,  pp.  47-490 

McDonald,  Mabshall.    Experiments  in  the  transportation  of  the 
(German  carp  in  a  limited  supply  of  water. 

(BnU.  U.  S.  F.  C,  1882,  i,  pp.  215-2ia) 

— —    On  retarding  shad  eggs. 

(Forest  and  Stream,  Apr.  20,  1882,  No.  12,  xvnx,  p.  230;  also  in  Trana. 
Amer.  Fisb  Cult.  Assoc,  1882,  pp.  11-13.) 
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McDonald,  Marshall.  On  the  laws  of  the  relation  of  periodicity  in 
derelopment  to  temperature. 

(Pioc.  Biol.  Soc.,  Wiish.,  1882,  i,  p.  28.    Title  only.) 

Becent  exi)erinients  in  flsh-cnltnre. 

(Proo.  Biol.  Sec.,  Wash.,  1883,  i,  pp.  SS,  33 ;  also  in  Tnma  Amer.  Fish  Cnlt. 
Amoo.,  1882.) 

Observations  npon  yonng  shad  in  confinement. 

(Proc.  BioL  Soo.,  Waah.,  1882,  i,  p.  34.    Oral  oomzDnnioatioii.) 

Mason,  John  J.  Minate  stmcture  of  .the  central  nervous  system  of 
certain  reptiles  and  batrachians  of  America.  Illustrated  by  per- 
manent  photo-micrographs,  by  John  J.  Mason,  M.  D.  Series  A. 
Author's  edition.  One  hundred.  Newport,  1879-1882.  4^,24  pp., 
Gxin  plates. 

Mather,  Fred.    The  dead  fish. 

(FoTOBt  and  Stream,  Apr.  13,  1882,  No.  11,  xvm,  p.  212.) 
Re&n  to  tile-fish,  LopholaiUua  chawuBUontioqM, 

z —    Thetile-flsh. 

(FoTCBt  and  Stream,  Apr.  27, 1882,  No,  13,  xvm,  p.  250.) 

An  illnstration  of  tke  species  f oniiBhed  by  Prof.  S.  F.  Baird  is  here  given. 

(Editor.)    Other  dead  fish. 

(Forest  and  Stream,  May  4, 1882,  No.  14,  xvm,  p.  270.) 
Refers  to  PerUiedium  mMatwm, 

(Editor.)    The  gasper-gou. 

(Forest  and  Stream,  Ang.  17, 1882,  No.  3,  xxx,  p.  45.) 
Refers  to  Haploidonoiua  grunnieM. 

(Editor.)    Land-locked  salmon  in  New  York. 

(Forest  and  Stream,  Dec.  21,  1882,  No.  21,  xix,  p.  411.) 

Refers  to  the  salmon  received  fTOm  Mr.  Thompson  through  Mr.  Blackford. 

(Editor.)    The  dead  flBh. 

(Forest  and  Stream,  Mar.  30, 1882,  No.  9,  xvm,  p.  170.) 
Refers  to  the  tile-fish  mortality,  but  with  some  confusion  as  to  the  fish  in 
question.    This  error  is  righted  in  the  same  paper,  May  4, 1882. 

(Editor.)    Kew  fishes  in  Chesapeake  Bay. 

(Forest  and  Stream,  Mar.  30,  1882,  No.  9,  xvm,  p.  172. 
Mentions  the  capturo  of  Squdlua  aeanthiat  and  Phycis  reg^  by  the  **  Fish 
Hawk." 

Nutting,  0.  0.  On  a  collection  of  birds  from  the  hacienda  <<JLa 
Palma,"  Gulf  of  Nicoya,  Costa  Rica.  [With  critical  notes  by  R. 
Bidgway .  ] 

(Proo.  U.  8.  Nat.  Mus.,  1882,  v,  pp.  382-409.) 

The  specimens  which  form  the  basis  of  this  paper  are  mainly  in  the  National 
Museum  ooliection.  The  paper  was  propared  by  Messrs.  Nutting  and  Ridg-- 
way,  conjointly,  the  former  furnishing  the  field-notes,  and  the  latter  being 
responsible  for  the  nomenclaturo  and  all  critical  romarks.  The  new  species 
are  Myiarohu§  nwHingi  Ridgw.,  and  loUnu  p^otaraUs  etpinaohi  Nutting. 
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Phillips^  Barnet.    The  tile-fish  is  not  found. 

(Forest  and  Stream,  Oct.  5, 1882,  No.  10,  zix,  p.  190.) 
Refers  to  finding  Seorpwna  doGtjflaptera  abundantly. 

BoBERTSON,  B.  B«— The  gasper-gou  is  edible. 

(Forest  and  Stream,  Sept.  14, 1683,  No.  7,  zix,  p.  132.) 

Refers  to  Haplaidonohu  grwmietu  sent  to  the  U.  S.  National  Mnseom. 

Bydbr,  John  A.    The  protozoa  and  protophytes  considered  as  the 
primary  or  indirect  sonrce  of  the  food-fishes. 

(Bull.  U.  8.  Fish  Comm.,  1882,  i,  pp.  236-851.) 

The  micropyle  of  the  egg  of  the  white  perch. 

(BnlL  U.  S.  F.  C,  1882,  i,  p.  282.) 

Development  of  the  silver  gar  {BeUme  longiragtri9)j  with  obser- 

vations  on  the  genesis  of  the  blood  in  embryo  fishes,  and  a  com- 
parison of  fish  ova  with  those  of  other  vertebrates. 

(BnU.  U.  &  F.  C,  1882, 1,  pp.  283-301.) 

On  the  nnclear  cleavage-figures  developed  during  the  segmen- 


tation of  the  germinal  disk  of  the  egg  of  the  salmon. 

(BoU.  U.  8.  F.  C,  1882,  i,  pp.  335-339.) 

—    Additional  observations  on  the  retardation  of  the  development 


of  the  ova  of  the  shad. 

(BnU.  U.  8.  F.  C,  1882,  i,  pp.  422-424.) 

On  the  eggs  and  teeth  of  young  shad. 

(Proo.  Biol.  Soo.,  Wash.,  1882,  i,  p.  33.    Verbal  oommnnication.) 

Smith,  Bosa. — ^Description  of  a  new  species  of  IJranidea  {Uranidem 
rhothea)  jQrom  Spokane  Biver,  Washington  Territory. 

(Proe.  Nat.Mn8.,  1882,  V,  pp.  347,348.) 
509  also  Smstb  and  SwAnr. 

Smith,  Bosa,  and  Joseph  Swain.  Notes  on  a  collection  of  fishes  from 
Johnston's  Island,  including  descriptions  of  five  new  species. 

(Proc  Nat.  Mns.,  1882,  v,  pp.  119-143.) 

Smith,  Sanderson,  and  Biohard  Bathbun. — List  of  the  dredging 
stations  of  the  17.  S.  Fish  Commission,  from  1871  to  1870,  inclusive, 
with  temperature  and  other  observations.  Arranged  for  publica- 
tion by  Sanderson  Smith  and  Bichard  Bathbun. 

(Report  of  the  Commiasioner  of  Fish  and  Fiaheriea  for  1879,  pp.  559-601.) 

SipTH,  SiDi^Y  I.  Bei>orts  on  the  results  of  4redgiug  under  the  super- 
vision of  Alexander  Agassiz,  on  the  east  coast  of  the  TTnited  States, 
during  the  summer  of  1880,  by  the  U.  S.  Ooast  Survey  steamer 
Blake,  Commander  J.  B.  Bartlett,  XT.  S.  N.,  commanding.  XVII. 
Bei>ort  on  the  Crustacea.   Part  I.   Decapoda,  by  Sidney  I.  Smith. 

(BnUetin  of  the  Mnaenm  of  ComparatiTe  Zoology  of  Hanrard  Ck>Ue8ey  x. 
No.  1,  Jnne,  1882,  p.  106, 16  plates.) 

Forty-eeven  species  are  described,  of  which  20  are  new.  five  new  geskeia 
and  one  new  snb&mily  are  also  defined. 
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BxBJNEaER,  Leonhahd.    Description  of  two  new  races  of  Myadestes 
ob9Curv8^  Lafr. 

(Proc.  U.  S.  Nat.  Mus.,  1881,  nr,  pp.  371-374.) 

Types  of  the  new  races  {M,  obsouru8  insularia,  from  the  Tree  Marias  IslanciSy 
and  Jf.  ob9curu8  ooddentalia,  Western  Mexico),  in  National  Mnsenm  collection. 

Synopsis  of  the  West  Indian  Myadestes. 

(ProcU.  S.  Nat.  Mus.,  1882,  V,pp.  16-27.) 

A  Talnable  review,  based  almost  wholly  upon  National  Mnsenm  material. 

« 

Oatlines  of  a  monog:rapU  of  the  Oygnin». 

(Proc.  U.  8.  Nat.  Mus.,  1882,  v,  pp.  174-233.) 

A  most  important  paper  relating  to  the  classification  of  the  swans,  and  em- 
bracing critical  notes  npon  all  the  known  species,  based  in  considerable  part 
npon  National  Mnsenm  sjiecimens. 

Street,  Thomas  H.    A  study  of  the  Phronimid»  of  the  North  Padfio 
Survey  Expedition. 

(Proc.  U.  S.  Nat.  Mns.,  June,  1882,  T,  pp.  3-9.) 

Swan,  James  G.    Shad  in  Puget  Sound. 

(Bnn.  U.  8.  F.  C,  1882,  n,  p.  152.) 

SwAiN,  Joseph.    A  review  of  the  Syngnathifue  of  the  United  States, 
with  a  description  of  one  new  species. 

(Proc.  Nat.  Mns.,  1882,  v,  pp.  307-315.) 


— ^^  A  review  of  the  species  of  Stolepharus  found  on  the  Atlantic 
coast  of  the  United  States. 

(BulL  U.  8.  P.  C,  1882,  n,  pp.  65-57.) 
See  aUo  Smith  and  Swaik. 

Takneb,  Lieut.  Z.  L.,  U.  S.  N.  Eeport  of  an  exploring  trip  of  the 
steamer  Fish  Hawk  in  Chesapeake  Bay  in  the  early  spring  of  1882. 

(Bull.  U.  8.  P.  C,  Nov.  4,  1882,  ii,  pp.  133-135.) 

The  nnpnblished  results  of  this  trip  are  of  great  interest.  Nnmerons 
species  of  fishes  whose  presence  in  the'  hay  at  that  time  of  year  was  quite 
unexpected,  were  taken  in  abundance.  Among  them  were  the  following: 
Baia  ooellato,  Squalus  acanthiaSf  B'revoortia  tyrannuSf  CJupea  vemaliB,  Clupea 
eeetivaJiif  Stolephorue  sp.,  Phyoie  regnie,  Phycie  chues  f,  Pogoniae  chromU  Juv., 
Oobieeox  sp.,  and  GoMosoma  alepidoium, 

TUBNEB,  LuoiEN  M.    On  L<igopu8  mutua^  Leach,  and  its  allies. 

(Proc.  U.  S.  Nat.  Mus.,  1882,  v,  pp.  225-233.) 
Based  entirely  npon  National  Museum  material. 

YxBBiLL.,  A.  E.  Notice  of  the  remarkable  marine  fi&una  occupying 
the  outer  banks  off  the  southern  coast  of  New  England.  No.  3. 
(Brief  Contributions  to  Zoology,  from  the  Museum  of  Tale  OoUege.) 

(Amer.  Jour.  Science,  February,  1882,  xxui,  pp.  135-142.) 

A  general  account  of  the  deep-sea  investigations  of  the  U.  8.  Fish  Commi*- 

■ion  for  September,  1881,  with  a  list  of  the  dredging  stations  and  of  the 

more  interesting  Echinoderms,  with  notes.    The  following  new  species  axe 

described :  Archaster  hairdii,  Ophioglypha  auranHaoOf  and  ^iiipA<«ra  maeilemia, 

H.  Mis.  26 13 
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VwRRlTiTi,  A.  E.    The  same  continued.    No.  4.  , 

(Brief  Contribations,  etc.    Ibtd.,  MATch,  1882,  xzni,  pp.  216-SS&.) 
A  complete  list  of  the  Echinodernis  found  in  the  same  region ;  48  ipeciea. 
New  genera  and  species  are  described  as  follows :  One  genns  and  sp^eiee  of 
Holothnrian,  one  H>ecies  of  the  Aaterias,  one  species  of  Ophintany  and  six 
species  of  Actinians. 


-    The  same  continaed.    No.  5. 

(Brief  Contributions,  etc    Ibid,,  April,  1882,  xzm,  pp.  300-318.) 
Continaation  of  the  list  of  Anthozoa,  with  notes  on  f  he  mors  interestiii^ 
Bpedes. 

The  same  continaed.    No.  6. 

(Brief  Contributions,  etc    IHd.,  Bfay,  1882,  nni,  pp.  406*408.) 

"  Remarkable  modes  of  growth  and  repair  in  Fmntmiiki  l^tmU"    **  Be»- 
toration  of  the  disk  in  Ophinrans." 

•    The  same  continued.    No.  7. 

(Brief  Contributions,  etc.    JMd.,  Nov.,  1882,  xxiv,  pp.  30(V-371.) 
A  general  account  of  the  investigations  of  U.  8.  Fish  Oommission,  ftxr  tilia 
summer  of  1882,  with  a  partial  list  tst  the  dredging  statians,  and  a  dis<iu—iutt 
of  the  principid  diseoTeries.    "  ETidanoe  of  great  destmetioii  of  liib  laat 
winter.'*    "Additions  to  the  £iuna  of  Vineyard  Sound ;  surfboe  dredginga.* 

>    The  same  continaed.    No.  8. 

(Brief  Contributions,  eta.    IUd,t  DeoembeTi  1888^  zztT,  pp.  447-^lfil.) 
''  Nature  and  Origin  of  the  Sediments.'' 
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APPENDIX  0— AOOESSIONS  TO  THE  MUSEUM  IN  1882. 

Department  of  Antiqvitiee. 

Charles  Bau,  Oarator. 

The  principal  accessions  of  this  department  daring  the  part  year  are 
as  follows: 

Prof.  William  Boyd  DawkifUj  Owene  OoUegey  Manchester ^Ilnglamd.    Ool- 
leotioB  of  rode  stone  implements  and  bones  of  extinct  animals  from 
,  the  Oreswell  caves,  N.  E.  Derbyshire,  and  from  Windy  Knoll,  Oastle- 
ton,  Derbyshire,  England. 

A.  E.  DonglaSj  New  Torky  y.  Y.  Three  flint  drills  of  peonliar  shape 
from  Ohaiiton  and  Saline  Ooanties,  Missonri.    Caste. 

Cn^t  O.  M.  Wheeler^  U,  8.  Oeogrqphieal  Survey.  Gollection  of  leaf- 
shaped  implements,  arrow-heads,  perforators,  stone  axes  and  mauls 
with  double  grooves,  and  specimens  of  pottery  from  different  locali- 
ties in  New  Mexico.  This  collection  had  been  loaned  to  Mr.  F.  W. 
Putnam^  of  the  Peabody  Museum,  Oambridge,  Mass.,  and  some  of  the 
specimens  are  figured  in  Vol.  V II  of  the  U.  S.  Geographical  Surveys 
west  of  the  100th  meridian. 

Otto  SimsJty,  Philadelphia^  Pa.  Nine  amber  beads  £rom  Bronze-age 
tumuli  on  the  Baltic  coast  north  of  KSnigsberg,  Prussia. 

Dr.  F.  M.  EndUchy  Beadingy  Pa.  One  specimen  of  unhusked  charred 
com,  from  ruins  on  the  San  Juan  Biver,  New  Mexico. 

B.M.Brighamy  now  in  South  America.  Oolleotion  of  ancient  pottery, 
painted  and  ornamented,  firom  the  island  of  Marajo,  BraziL  Worthy 
of  especial  mention  are  two  very  large  burial  vases. 

William  Taylor j  A  Uapaha^  Berrien  County ^  Georgia.  Human  bones  from 
mounds  in  Georgia.  Among  them  two  tibis  exhibiting  platycnemism 
in  a  high  degree. 

Jaei  C.  Zeledouy  Costa  Bica^  0.  A.  A  valuable  collection  of  stone  im- 
plements and  carvings,  clay  vessels,  and  grotesque  images  from  Costa 
Bica. 

C  L.  Stratton^  KnoxvillCy  Tenn.  Large  collection  of  stone  imple- 
ments, &c.,  from  the  neighborhood  of  Knoxville,  and  collection  from 
a  mound  on  French  Broad  Biver,  15  miles  above  Knoxville,  consist- 
ing of  pin-shaped  objects. of  shell,  shell  beads,  shell  gorgets  with 
human  faces  carved  on  them,  and  others  ornamented  with  lines  and 
dots,  small  clay  vessel,  one  human  skull  and  thigh-bone. 
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M.  Ttmdy^  Dallas  City,  Hancock  County,  Illinois.  Large  collection  of  flint 
implements,  polisbed  celts  (one  of  hematite),  hematitechisel,  grooved 
axes  (some  of  peculiar  shape,  differing  from  any  in  the  museam  ex- 
hibit), pestle,  hammer-stones,  hematite  sinker,  polished  spear-head, 
catlinite  bead,  paint-stones,  &c.,  from  Hancock  Goonty,  Illinois.  Two 
large  mortars  from  a  mound  in  Dallas  City. 

M.  H,  Thomson,  Pecan  Point,  Mississippi  County,  Arkansas.  Collection  of 
stone  and  bone  implements  and  clay  vessels  from  Indian  graves  near 
Pecan  Point. 

Rev.  T.  D.  Weems,  Origgsville,  Pike  County,  Illinois.  Collection  from 
mounds  in  Pike  County,  consisting  of  flint  implements,  hammer-stones, 
grooved  axes,  &c. 

J.  P.  Maclean,  Hamilton,  Butler  County,  Ohio.  Collection  from  the  prin- 
cipal shell-heap  on  Blennerhassett^s  Island,  Ohio  River,  namely,  shells 
of  which  the  heap  is  composed,  rude  implements,  arrow-heads,  celts, 
shell-sinkers,  bone  tools,  and  human  skull,  jaws,  teeth^  &c. 

Dr.  J.  F.  Bransford,  U.  8.  Navy.  A  valuable  collection  from  Costa  Eica, 
C.  A.,  consisting  of  clay  vessels,  pla(in  or  ornamented,  tripod  vessels, 
small  double  vessel  with  handle,  fragments  of  clay  vessels  with  gro- 
tesque figures  and  faces  in  relief,  grotesque  clay  figures,  clay  whistles, 
and  fragments  of  pottery  with  different  styles  of  painted  ornamenta- 
tion, small  stone  celts,  and  ornaments  (beads,  &c.)  of  jadeite  and 
other  kinds  of  stone ;  stone  tube  from  Tonala,  Mexico ;  large  clay 
vase,  painted  and  ornamented,  small  clay  vessel  (bottle-shaped),  frag- 
ment's of  pottery,  one  with  human  head,  others  made  in  imitation  of 
flowers,  &c.,  obtained  from  a  mound  near  San  Jos^,  Guatemala. 

H.  8.  Busby,  8ilver  City,  New  Mexico.  Collection  of  rude  stone  tools 
from  an  aboriginal  mine  near  Clifton,  Ariz. 

J.  J.  McLean,  U.  8.  8ignal  8ervice,  8itka,  Alaska.  Collection  of  ethno- 
logical specimens  from  Baranoff,  an  island  in  S.E.  Alaska,  consisting  of 
stone  implements,  charms  with  family  totems  carved  on  one  side  or 
both,  horn  spoons,  wooden  spoons,  dishes,  trays,  &c.,  halibut  hooks 
and  club,  wooden  floats  in  the  shape  of  ducks,  knives  with  carved  han- 
dles, carved  wooden  pipes  and  images,  dance  rattles,  dancing  mask, 
wooden  helmets  and  head  dresses,  drum  used  at  festivals,  bag  of  gam- 
bling sticks,  bark  rope  dancing  belts,  packing  straps,  hunting  bag, 
food  sack  made  of  bear  intestines,  leather  suits  of  armor,  dancing 
shirts  painted  and  ornamented,  model  of  fish- trap,  dolls  with  heads  of 
carved  bone,  cakes  of  pressed  blackberries,  and  spruce  bark. 

M.  Tandy,  Dallas  City,  Hancock  County,  Illinais.  Collection  from  a 
mound  and  stone  grave  in  Henderson  County,  near  Dallas  City,  con- 
sisting of  arrow  and  spear  heads,  perforators  of  stone  and  bone,  stone 
sinkers,  paint  stones,  marine  shells,  shell  beads  and  gorgets,  pierced 
teeth  of  animals,  and  1  pearl  bead,  1  human  skull  with  flint  perforator 
driven,  not  shot,  through  the  left  temple. 
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jD.  8.  Bliss,  Dallas  City,  Hancock  County^  Illinois.  One  stone  pipe  from 
monnd  above  mentioned. 

Henry  GiUbreth,  Dallas  City,  Hancock  County,  HliTiois.  Oollection  from 
the  same  mound,  consisting  of  rude  implements,  arrow  and  spear 
heads,  celts,  and  fragment  of  large  jasper  i>ebble. 

Louis  Biemian,  Dallas  City,  Hancock  County,  Illinois.  Collection  (sur- 
face finds)  from  the  vicinity  of  the  mound  in  Henderson  County,  con- 
sisting of  leaf-shaped  implements,  arrow  and  spear  heads,  grooved 
axes,  &c. 

]\'illiam  Oreen,  Dallas  City,  Hancock  County,  Illinois.  Collection  (sur- 
face finds)  from  the  vicinity  of  the  mound  in  Henderson  County,  com- 
posed of  rude  flint  implements,  arrow-heads,  and  one  broken  spear- 
head, chipped  on  one  of  the  sides  to  serve  as  a  concave  scraper. 

Wnt.  Eockel  and  M.  Tandy,  Dallas  City,  Ha/ncock  County,  IllinotM.  Col- 
lection from  mounds  on  the  farm  of  Conrad  Bockel,  Henderson 
County,  Illinois,  consisting  of  rude  flint  implements,  scrapers,  spear- 
head-shaped implements,  arrow-heads,  flakes,  celts,  grooved  axe, 
rude  maul,  rubbing-stone,  paint-stone,  and  one  clay  vessel  of  peculiar 
form  and  ornamentation.  The  specimens  xiresented  by  Messrs.  Bliss, 
Oillbreth,  Bierman,  Green,  and  Eockel,  were  procured  through  the  in- 
fluence of  Mr.  Tandy,  and,  with  his  own  donation,  are  a  valuable  addi- 
tion to  the  Museum. 

John  B.  Wiggins,  Waverly,  Tioga  County,  New  York.  Collection  from 
Chula,  Amelia  County,  Virginia;  namely,  flakes,  arrow-heads, 
grooved  axes,  and  large  quartz  crystals  showing  use  as  tools,  and  i)ot- 
Btone  vessels.  The  quartz  crystals  were  used  by  the  Indians  in  mak- 
ing potstone  vessels. 

Prof.  W.  A.  Kite,  Milligan  College,  Johnson  City,  Washington  County, 
Tennessee.  Collection  from  burial-places  and  camping-grounds  in 
Greene  and  Hawkins  Counties,  Tennessee,  composed  of  Itof-shaped 
implements,  scrapers,  perforators,  arrow  and  spear  heads,  celts, 
grooved  axes,  pestles,  stone  gaming  disks,  and  fragments  of  human 
bones. 

A.  T.  Oama^je,  Damariscotta,  Lincoln  County,  Maine.  Collection  from 
oyster  and  clam  shell  heaps  on  Damariscotta  Biver ;  namely,  flint  and 
bone  implements,  fragments  of  potteiy,  &c. 

C.  L.Herrick,  Florence,  Lauderdale  County,  Alabama.  Large  collection 
from  mounds  near  Chickasaw,  Colbert  County,  Alabama,  consisting 
of  flakes,  rude  implements,  chipped  celts,  cutting  tools,  hammer- 
stones,  arrow  and  spear-heads,  and  fragments  of  pottery.  Collection 
from  shell-heaps  near  Waterloo  and  from  Cheathem's  Ferry,  Lauder- 
dale County,  Alabama,  consisting  of  shells  of  which  the  heaps  are 
composed  of  flint  flakes,  rude  implements,  arrow  and  spear  heads, 
ODe  clay  vessel,  fragments  of  pottery,  and  of  human  skull  and  bones. 
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Thomas  Eerra/n^  Antioquia^  United  States  of  Oolombiaj  Boutk  Ameriea, 
SmsJl  collection  from  Indian  graves  at  Onndinamarca  and  Antioquia, 
United  States  of  Colombia,  South  America,  consisting  of  clay  vesselSy 
clay  spindle- wliorls,  cartouche,  &c. 

M.  0.  Keith,  Costa  Bica,  Central  America.  Collection  of  aptiquities 
found  on  the  line  of  the  Port  Limou  Bailroad,  Costa  Bica,  composed 
of  clay  vessels,  plain  or  ornamented  in  relief,  stone  pestles,  rubbing- 
stones,  plain  or  with  carved  handles,  metates,  plain  or  ornamented, 
fragments  of  very  large  metates,  and  stone-carvings,  human  and  ani- 
mal. This  is  a  valuable  collection,  especially  as  regards  the  stone 
implements  and  carvings. 

Department  of  Mammals. 
Feedeeiok  W.  Tbue,  Curator. 

Prof.  J.  A.  Allenj  Cambridge^  Mass.    Fragments  of  a  human  skull,  ttom 

Corsicana,  Tex. 
Mr.  Sylvanus  Bailey.    A  human  skull  firom  Point  Providence,  East  Si- 
beria. 
Dr.  M.  Baker ^  U.  8.  Coast  Survey j  Washington.    A  box  of  human  sknlh 

and  dog  skulls  from  Chernoofsky,  Alaska,  and  Plover  Bay,  Siberia. 
Messrs.  Bamum^  Bailey,  and  Hutehinsony  Bridgeport,  Conn.    A  puma  (A- 

lis  ooncolor)i  four  baboons  {Cynocephalfis  sps.);  an  ant-eater  {Myrm^- 

eophagajubata) ;  an  African  gnu  {Catapl^ds  gnu).     All  of  these  spee- 

imens  were  received  in  the  flesh. 
Copt.  L.  A.  Beardslesj  JJ.  8.  N.    A  piece  of  whalebone  fiiom  Crisp  Bound, 

Alaska. 
Mr.  L.  Belding,  Stockton,  Cah   A  collection  of  rodents  and  deer  antlers 

and  heads  from  Lower  California. 
Capt.  Charles  Bendire.    Four  fcBtal  rodents  from  Fort  Walla  Walla. 
Mr.  C.  K.  Brace.    A  bat  from  Nassau,  Bahamas. 
British  Museum,  London,  England.    A  collection  of  bats  and  rodents  in 

alcohol  from  India  and  Asia  Minor.    An  omithorhynchus  in  alcohol 

from  Australia. 
Mr.  E.  L.  Brown,  Durand,  Wis.    A  mole  skin  {Scalops  argentatus). 
Lieut.  L.  if.  Cook,  U.  S.  A.    A  skin  and  skeleton  of  Bocky  Mountain 

sheep,  from  Fort  Missoula,  Montana. 
Mr.  Jonathan  Cook,  Frovincetown,  Mass.    An  ear-bone  of  a  whale. 
Dr.  Jos.  H.  Corson,  U.  S.  A.    Three  living  round-tailed  spermopbiles 

{Spermophilus  teretioaudus)  from  Fort  Yuma,  California. 
Dr.  F.  C.  Dale,  XT.  S.  If.,  U.  8.  Steamer  Falos,  Yokohama,  Japan.    One 

box  of  mammal  skins  from  China. 
Mr.  John  Darr,  Washington,  D.  C.     A  living  bat  {Atoiapha  novebora- 

censis)  from  the  District  of  Columbia. 
Mr.  Waldo  Deimis,  Oshkosh,  Wis,    A  horse's  foot  with  supernumerary 

toe. 
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Mr.  F.  L.  DanmMyj  Havre  de  Orace,  Md.    A  foetal  «oaIf  in  alcohol. 
OapU  J.  M.  Dow,  New  York  City.    A  living  deer  and  tbree  monkeya 

{(Edipue  titi  and  Nyeitiptkeeus  rufipes)  from  Central  America.    TheB^ 

specimens  are  on  exhibition  in  the  rotunda  of  the  Moseam. 
Prof.  Alfred  DugiSj  of  Ihe  Museumj  OuatuguatOj  Mexico.    A  sqnirrel  and 

two  bats  fh>m  Gnan^jnato ;  a  tibia  of  horse  (Equus  sp.)« 
Iff.  Vinal  If.  Edwards,  Wood?s  HoU,  Mass.    A  skull  of  deer  fix>m  NaiK 

shon  Island,  Massachusetts ;  two  vertebrsB. 
Iff.  Qutittv  Eisen,  Freeno,  Col.    A  collection  of  rodents,  bats,  and  wea- 
sels in  alcohol,  including  nine  specimens  of  the  least  pocket  mouse 

(Orieetodipue parvus)]  fh)m  California. 
Mr.  Wm.  J.  Fisher,  Kodiaik,  Alaska.    Two  rodent  skins  and  a  fcBtal  sea- 

otter;  from  Kodiak,  Alaska. 
Mr,  Adam  Farepaugh.    The  African  dephant  '^  Mungo,"  which  died  is 

his  menagerie  while  in  Washington. 
JDr.  Bemmrd  ^Upmij  Nova  BeoUa»    A  rodent  from  Nova  Scotia. 
Mr.  0.  Brown  Ooode,  U.  8.  National  Museunij  Washinffton.   One  horn  of 

praaghom  antelope  {AnUlocapra  amerioana). 
Ik.  W.  0.  Oorgas,  JJ.  8.  A.,  Fori  Brown,  Tex.    Two  anatomical  speoi- 

meiis  si  mammals. 
Mr.  M.  Green,  U.  8.  Fish  Eatehing  Statianj  MeOUmd  River,  Oaliforma 

{through  Mr.  Livingsion  8ione).    The  skin  of  a  cinnamon  bear  ( tJrsua 

ekmamaneus) ;  fh>m  the  U.  S.  Trout  Ponds,  McOloud  Biver,  California* 
Mr.  0.  Ooward.    A  human  skull,  from  the  Samoan  Islands. 
Mr.  A.  JSr.  Hamilton,  Cape  May  Point,  N.  J.    Bones  of  a  young  Bi>enai 

whale  (Fkysekr  maoroesphalus)  stranded  at  Cape  May. 
Mr.  E.  C.  Hamuin,  8tafford  Cliffs,  Md.    A  vertebra  of  a  fossil  whale» 
Mr.  C.  J.  Hering.    A  bat,  from  British  Guiana. 
Dr.  Edward  8.  Jones,  Washington,  D.  0.    A  living  marmoset  {Jaechua 

wlgaHs). 
Messrs.  Jones  and  Williams.     Two  skulls  of  the  pronghom  antelope 

(Antlloeapra  amerieana) ;  two  skulls  of  the  beaver  ( Castor  eanadensisy 

(t)from  Warm  Springs,  Wyo. 
iff.  Oeorge  O.  Knawles,  Provinoetawn,  Mass.   An  ear-bone  of  a  fin-back 

whale. 
Officers  of  tike  steamer  LoohouU    A  dolphin  (Delphinus  sp.)  in  the  fleshy 

from  Point  Lookout,  Maryland.    (Cast.) 
Mr.  E.  F.  Lorquin,  8an  Franeiseo,  Cal.     A  bridled  weasel  {Putorins 

frenatus),  from  California. 
Mr.  MoDavid  {through  Mr.  8.  T.  Walker),  Boston,  Mass.    One  horn  of 

domestic  goat,  from  Escambia  Bottom,  Florida.    Found  6  or  8  feet 

below  the  surface  of  the  soil. 
Mr.  WaUiam  Maeleay,  Sydney^  Australia.   The  skeleton  of  a  male  dugong 

(Salicore  dugong)*,  from  the  museum  of  the  Linntean  Society  of  New 

South  Wales. 
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Dr.  J.  0.  Merrill^  U.  St  A.j  Fort  Browa^  Tex.    Three  specimens  of  Texan 

rodentR;  oue  Texan  bat. 
Mr,  J,  H,  Moulton^  Saint  PauVsj  Alaska,    The  bead  of  an  Alaskan  walros; 

two  skins  of  seals;  from  Alaska. 
Mr.  Clark  Mills^  WashingtoHj  D.  C.    A  metallic  cast  of  a  portion  of  a 

whale's  throat. 
Mr.  C.  L,  McKay  J   U.  S.   Signal  Service.     A  collection  of  Alaskan 

mammals. 
Mr.  E.  W.  Nelson.    One  pair  of  deer  antlers  in  velvet ;  from  Alaska. 
Mr.  P,  W.  NorriSj  Yellowstone  Park,    Bones  of  bison,  deer,  and  grizzly 

bear ;  from  Yellowstone  National  Park, 
Mr.  Willard  T.  Nyc^  Netv  Bedford ^  Mass.    One  sknll  of  porpoise;  from 

near  Wood's  Holl,  Mass. 
Mr.  Frederick  A.  Ober^  Beverly,  Mass.    A  young  monkey  in  alcohol;  the 

skin  of  a  monkey ;  both  from  St.  Kitt's  Island,  West  Indies. 
Miss  Tillie  Piper,  ^Yashington,  D.  C.    A  bat  ( A toZopAa  noveborcuseiwiff)} 

in  alcohol. 
Mr.  A.  Pitts  J  Sherhom,  Mass,    The  skull  of  a  woodchnck  {ArcUmiffS 

monax) ;  from  Sherbom. 
Mr.  Edgar  Quick,  BrookviHe,  Ind.    Five  si>ecimens  of  the  field  mouse 

{Sy7iaptomyscooperi)'j  from  Brookville,  Ind. 
Mr.  Robert  Ridgway,  U.  S.  National  Museum,  Washington.    The  skin  of 

a  mink  {Putorius  vison) ;  one  skin  of  a  mole ;  both  from  Wheathmd, 

Ind. 
Mr.  Theodore  Roosevelt,  New  York  City.    A  collection  of  eighty-five 

skins  and  skulls  of  weasels,  rodents,  and  bats,  mostly  from  New  York. 

Includes  a  number  of  Egyptian  bats. 
Mr.  William  J.  Rhees,  Washington^  D.  C.    Two  bats  in  the  flesh;  from 

Washington. 
Mr.  Charles  Ruby,  Fort  Fred.  Steele^  Wyoming.    The  skin  of  a  poma 

{Felis  concolor),  and  a  fragment  of  a  human  skull;  from  Wyoming, 
if.  H.  Schwank,  U.  S.  N.  {through  Mr.  T.  M.  Ramsay).    The  skin  of  a 

fox ;  from  Hakluyt  Headland,  Spitzbergen. 
Mr.  Qeorge  B.  Sennett,  Texas.    Three  opossums  (Didelphys  virgimkmus); 

from  Lonita  Kancli,  Texas. 
Dr.  R.  W.  Shufeldtj  U.  S.  A.    Thee  head  of  a  pronghom  antelope  (Aii- 

tilocapra  americana),  from  Sweet  Water  Valley,  Wyoming ;  the  skin 

of  a  squirrel  {Sciurus  carolinensis),  from  Ithaca,  N.  Y. 
Dr.  Leonard  Siejneger,  Smithsonian  Institution,  Washington.    A  collec- 
tion of  skulls  and  skeletons  of  the  Arctic  sea-cow  {BhyUna  gigas) ; 

two  skulls  of  ziphioid  whales ;  from  Bering  Island,  Kamtchatka. 

Among  the  Ehy  tina  remains  are  included  six  almost  perfect  skuUs 

and  fragments  of  six  others ;  also  four  partially  complete  series  of 

vertebrae,  a  large  number  of  ribs  and  arm  bones,  and  two  soapuls. 
Mr.  TAvingston  Stone,  Charleston,  N.  H.    The  skull  and  a  liumerosof  the 

grizzly  bear  ( JJrsus  horribilis) ;  from  Califomia. 
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Mr,  James  0.  Stcan.    Two  jaws  of  the  killer  whale,  (Orca  atra);  firom 

Cape  Flattery,  Wash. 
Mr.  J.  Tate  Xthroygh  Dr.  T.  E.  Wilcox^  U.  S.  A. ).    A  pair  of  antlers  of 

mule  deer;  from  Boise  Barracks,  Idaho. 
Prof.  Oeorge  Thtirbery  Kew  York  City.     A  cinnamon  bear  ( Ursus  cifir 

namonetts),  in  the  flesh;  from  Ward  Connty,  Pennsylvania.  . 
Mr.  Aurelius  Todd^  Elkhead^  Oreg.   Eleven  rodent  skins ;  one  skin  of 

Urotrichus  Oibbsi ;  the  skin  of  a  shrew ;  the  skeleton  of  a  spermophile, 
27.  8.  Fish  Commission^  Washingixm.    The  skeleton  of  porpoise ;  fix>m 

Wood's  Holl,  Mass, 
U.  8.  National  Museunij  Washington.    A  large  common  rat,  in  the  flesh. 
Mr.  8.  T.  Waller  J  Boston^  Mass.     A  raccoon  {Procyon  Hemandezii)} 

from  Tampa  Bay,  Florida. 
Mr.  John  Wallace j  New  York  City.    The  skeleton  of  a  babboon  {Cyno- 

c^JmIus  porcaritLs), 
Mr.  William  W.  Ware^  {through  Mr.  Robert)^  Washington^  Pa.   One  head 

of  domestic  sheep;  from  Westmoreland  Connty,  Pennsylvania. 
Dr.  T.  E.  Wilcox^  If.  S.  A.    Two  rodents  in  alcohol;  one  gopher  (Tho- 

momys  taipoides)  in  alcohol ;  one  pronghom  head  and  antlers;  two  pairs 

of  antlers;  one  fossil  tibia;  all  from  Boise  Barracks,  Idaho. 

Mr.  John  B.  WigginSj  Waverly^  N.  Y.    A  fox  ( Vulpes  fultus)^  alive  j 

from  Waverly,  N.  Y. 
Ifr.A.  F.  Woostevy  Korfolkj  Conn.    A  bat  in  alcohol. 

D^artment  of  Birds. 

BoBEBT  BiDOWAY,  Gurator. 
ACCESSIONS  nr  isas. 


How  obtained. 


«.  By  gift 

^.  By  exchange  or  pQTohaee 

€.  From  coUectOTS  employed  by  the 

8raitli8onian  Institution. 
<f.  From  other  departments  of  the 

Oovemment.* 

<.  By  deposit 

«.  MiseeUaneoost 


Total  accessions  during  1882.. 


Skins. 


I 


69 
30 
39 

13 


i 
I 

OQ 


1,337 

434 

1,193 

745 

1 
51 


J 

I 


657 
331 
683 

286 

1 

46 


Kests  and  eggs. 


20 
5 

8 


J 
I 


150 
63 
37 

48 


S 

I 

QQ 


85 
63 
21 

18 
"2 


152 


3,761 


2,004 


36 


300 


1891 


*  Chiefly  through  the  U.  8.  Signal  Service. 

t  Mostly  specimens  which,  having  lost  thei^  original  labels,  were  re-entered,  or  in 
i^cgard  to  which  there  nre  no  data. 

X  The  acbuiX  number  of  species  is  of  course  much  less,  identical  species  being  often 
Rpresented  in  yarions  collections.    In  some  cases,  however,  especially  among  the 
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The  aocessions  of  greatest  interest  are  firom  the  following  soarces: 

(8KINB.) 

Jfr.  L.  Belding^  of  Stockton^  Cal.  Three  hundred  and  eighty-four  sped- 
raeus,  two  hundred  and  sixteen  species^  chiefly  fhMn  Lower  Galifomia. 
A  vecy  valuable  collection,  embracing  two  new  species,  two  others  new 
to  the  North  American  fauna,  and  a  fine  series  of  the  several  species 
peculiar  to  the  Gape  Saint  Lucas  fanna.    (0.*) 

Capt  Chas.  Bendire^  U.  8.  A.  Seventy -nine  specimens,  thirty-five  spe- 
cies, of  very  desirable  Northwestern  birds  fit>m  Fort  Walla  WaUa, 
Wash.,  including  several  examples  of  the  rare  Keunicott^s  owl  {8oof8 
aiio  Kennicotti)  and  a  very  fine -series  of  the  wax- wing  {AmpeUg-g^ir' 

ruins).    (Q.) 

Count  von  BerUpschy  Miinden^  Oermanjf.  One  hundred  and  thirty-one 
specimens,  one  hundred  and  two  species,  of  Neotropical  birds,  pre- 
viously not  represented  in  the  collection.    (Ex.) 

Mr.  Wm.  Brewster y  Cambridge j  Mass.  Nineteen  specimens,  thirteen 
species,  of  birds  from  various  localities,  the  same  being  principally 
special  plumages  wanted  to  complete  the  collection  of  North  Ameri* 
can  birds.    (Ex.) 

Prof.  A.  DugiSf  National  Museum  of  Mexico.  Fourteen  specimens  (same 
number  of  species)  of  Mexican  birds,  some  of  them  rare  in  oollee- 
tions.    (G.) 

Mr.  William  J.  Fisher ,  U.  8.  Tidal  Observer.  Fifty-two  specimens,  thirty, 
four  species,  from  Kodiak  Island,  Alaska.  An  interesting  coUectioD, 
containing  some  very  rare  species  and  one  new  to  science  ((EstreUUa 

fisheri).    (Ex.) 

Mr.  O.  Ootcardy  U.  8.  Consul  to  Samoa.  Twenty-three  specimens  of 
birds  from  the  F\ji  Islands,  most  of  the  species  new  to  the  collection 

(G.) 

Mr.  P.  L.  Jouy^  of  Washington^  D.  C.  Three  hundred  and  sixty-nine 
specimens,  one  hundred  and  fourteen  species,  from  Ghina  and  Japan. 
A  majority  of  the  species  new  to  the  National  Museum  collection. 
(G.) 

Mr.  Oeo.  N.  Lawrence,  New  Yorlc  City.  Thirteen  specimens  (as  many 
species),  of  tropical  American  birds,  the  same  being  desiderata  to  the 
collection.    (Ex.) 

■kins  of  Old  World  birds,  there  are  a  few  species  not  yet  deUrminedi  and  whieh  haTO 
not  been  inclnded  in  the  above  enumeration. 

The  total  number  of  accessions  during  the  year  to  the  collection  of  the  Department 
of  Birds  is  188. 

*The  source  of  these  accessions  is  designated  by  the  initial  "C"  for  those  reoeiTed 
from  collectors  of  the  Mubeam,  or  those  making  explorations  nnder  its  anspicea;  **Q^ 
for  those  presented  as  a  gift;  *'£x/'  for  those  obtained  in  exchange,  &o. 
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T?rof.  WUXxam  MacUayj  Linncsan  Society^  Sydney^  New  South  Wales. 
Forty-three  specimens,  thirty-two  species,  of  birds  chiefly  from  West 
AuBtralia,  and,  with  one  or  two  exceptions,  all  new  to .  the  collec- 
tion.   (Ex.) 

Mr.  Charles  L.  McKay^  U.  8.  Signal  Service.  One  hundred  and  twenty- 
eight  si^edmens,  seventy-four  species,  from  Bristol  Bay  and  Nushagak 
Biyer,  Alaska.    (Signal  OfSce.) 

Sergeants  John  Murdoch  and  Middleton  Smithy  U.  S.  Signal  Service.  Two 
hundred  and  forty  specimens  and  thirty-flve  species,  from  Point  Bar- 
row, Alaska.  A  fine  collection,  including  interesting  series  of  well- 
prepared  specimens.    (Signal  Office.) 

Mr.  Raymond  L.  Newcombj  Naturalist  attaohed  to  the  Jeannette  expedi- 
tion. Seven  specimens,  Ave  species,  from  the  Arctic  Ocean  north  of 
Siberia,  including  three  specimens  of  the  excessively  rare  Boss's 
Onll  {Ekodostethia  rosea).    (Navy  Department.) 

NoTfoieh  Museum^  Norwiehy  England  {through  Mr.  J.  H.  Ourney).  Twenty- 
four  specimens,  sixteen  species,  of  raptorial' birds,  chiefly  new  to  the 
eoUeotiau.    (Bx.) 

Mr.  O.  0.  Nutting^  of  OarUneUlCj  lU.  Three  hundred  and  twenty  speci- 
mens, one  hundred  and  ninety  species,  from  Costa  Bica.  This  collec- 
tion forms  the  basis  of  two  special  papers  in  the  ^^Proceedings"  of 
the  Naiional  Museum  {VoL  5,  pp.  382-409 ;  the  other  not  yet  printed). 
(O.) 

Mr.  Theodore  Boosevelty  New  York  Oity.  Five  hundred  and  ninety-six 
specimens,  one  hundred  and  ninety-five  species  of  birds,  mostly  North 
American  (a  few  from  Egypt).    (O.) 

Shanghai  Museum^  Shanghai j  Ohina  (through  Mr.  P.  L.  Jouy).  Seventy- 
seven  specimens,  sixty-five  species,  mostly  new  to  the  collection.  (Bx.) 

Mr.  Oeorge  Shoemaker^  Assistant  in  Department  of  Birds j  U.  S.  National 
Museum.  Eighty-three  specimens,  fifty-four  species,  of  birds  from  the 
District  of  Columbia  and  Alexandria  Gounty,  Virginia.  The  si>eci- 
mens  all  very  finely  prepared.    (G.) 

Dr.  R.  y/^.  Shufeldty  U.  S.  A.  Two  hnndred  and  ninety-six  specimens^ 
one  hundred  and  eighty-six  species,  chiefly  from  Gonnecticat  and 
Wyoming  Territory.  This  collection  is  exceptionally  fine  as  regards 
preparation  of  the  skins,  a  considerable  number  of  which  have  been 
mounted  for  the  exhibition  series  of  the  Museum.    (G.) 

Dr.  Leonhard  SU^ger^  U.  S.  Signal  Service.  One  hundred  and  ninety- 
eight  specimens,  ninety  species,  from  the  Gommander  Islands  and  Pe- 
tropolovski,  Kamtchatka.  An  important  collection,  containing  sev- 
eral new  species.    (Signal  Office.) 

(NE6T8  AND  EGGS.) 

if r.  L.  Belding^  Stocktonj  Oal,  Twenty-four  specimens  (i.  a.,  entries), 
twelve  species,  from  Lower  California.    (0.) 
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Mr.  George  A.  Boardman^  Calais^  Me.  Eggs  of  the  Florida  conrlin,  or 
limpkm(Aram«^|Hcfi«),  from  Florida.    (G.) 

British  Museum,  London,  England,  Forty-five  species,  from  Pegu  (all 
new  to  the  collection).    (Ex.) 

Mr,  E,  Dickinson,  Springfield,  Mass.  One  set  of  eggs  of  Totanus  fMHano- 
leucuSy  from  Manitoba.    (New  to  the  collection.)    (G.) 

Governor  FencTcer,  Qodhavn,  Greenland,  Eighty-seven  specimens  (en- 
tries), twenty-four  species,  from  Greenland. 

Mr.  Wm.  J.  Fisher,  U.  8.  Tidal  Observer.  Fifteen  specimens,  fifteen 
species,  from  Kodiak  Island,  Alaska,  and  vicinity.  The  most  inter- 
esting specimens  are  eggs  of  the  bald  eagle  {Haliaetus  leuoocq^halus) 
and  black  oystercatcher  {Hamiatopus  niger). 

Mr.  B,  G.  Hazard,  2d,  Peace  Bale,  R,  L  Eggs  of  Bpheniscus  demenus, 
Eudypes  chrysocome  and  Biomedea  culminata,  from  Falkland  Islands' 

Mr,  Geurge  N.  Lawrence,  New  York  City.  One  egg  of  the  Honduras 
turkey  {Meleagris  ocellata),  from  Yucatan.  (New  to  the  collection.) 
(Ex.) 
'Br.  J.  0.  Merrill,  U,  8.  A.  One  set  of  eggs  of  the  pink-sided  snow- 
bird (Jtenco  anneotens),  from  Big  Horn  Mountains,  Montana  Territory. 
(New  to  the  collection.)    (Ex.) 

Sergeants  John  Murdoch  and  Middleton  Smith,  U.  S.  Signal  Service, 
Forty-six  specimens  {i.  a.,  entries),  sixteen  species,  from  Point  Bar- 
row, Alaska.  Two  of  the  species  new  to  the  collection,  if  not  to 
science,  viz,  Actodromas  maculata  and  Pelidna  alpina  amerieana. 

Bepartment  of  B^tiles. 
Heney  0.  Yabeow,  Hon<»*ary  Curator. 

Two  hundred  and  thirty  entries  have  been  made  in  the  herpeto- 
logical  record  book,  which  would  probably  represent  not  less  than 
nine  hundred  and  twenty  specimens. 

Thirty -one  specimens  of  fourteen  species  of  reptiles,  many  of  them 
very  rare,  were  received  in  exchange  from  the  British  Museum,  through 
Dr.  Gtinther. 

Valuable  collections  have  been  received  from  Mr.  James  Bell,  of 
Gainesville,  Fla.,  and  Mr.  L.  Belding,  of  Oalifomia,  employed  as  col- 
lectors by  the  National  Museum,  and  from  Mr.  Bobert  Bidgway,  Mr. 
Lucien  M.  Turner,  Mr,  Gustav  Eisen,  and  others. 

The  accessions  of  greatest  interest  are  the  valuable  collection  of  Mr. 
L.  Belding,  made  in  Lower  California,  which  contained  a  beautiful  speci- 
men of  Crotalus  mitcheUi,  the  only  one  at  present  in  the  Museum; 
Crotalus  enyo,  Bu/o  heldingi  (sp.  nov.),  Crotaphytus  copei  (sp.  nov.),  Uta 
elegans  (sp.  nov.),  and  Sceloporus  rufi^orsum  (sp.  nov.).  In  the  collec- 
tion made  by  Mr.  Bobert  Bidgway,  at  Wheatland,  Ind.,  was  found  a 
new  subspecies  of  Ophibolus,  which  has  been  called  Ophibolus  getulus 
niger.  In  Mr.  Gustav  Eisen's  collection,  made  near  Fresno^  Ual.,  two  new 
subspecies  of  Ophibolus  have  been  discovered,  which  are  named  Opbi- 
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bolus  getuluB  eiseniBud  Ophibolm  getulus  mulHcincttts.  Prof.  E.  D.  Cope 
has  presented  to  the  Museum  a  new  and  valuable  species  of  JSumeces 
from  Texas,  and  Mr.  Eoosevelt,  of  New  York,  has  presented  quite  a  large 
collection  of  our  domestic  reptiles,  made  by  himself.  Prof.  A.  Dug^s^ 
of  Mexico,  has  continued  his  contributions,  which  are  always  valuable, 
and  we  have  also  beeu  favored  similarly  by  Professor .SnmichraHt. 

Department  of  Fishes, 
Tarleton  H.  Bean,  Curator. 

The  total  number  of  accessions  during  the  year  was  95,  and  78  of 
these  were  made  by  individuals. 

SOURCE  OF  ACCESSIOXS. 

By  gift 55 

Exchange  or  purchase 7 

Smithsonian  collectors 9 

Other  Govemment  departments 3i 

Deposit 1 

• 

The  XT.  S.  Fish  Commission  is  considered  as  one  of  the  ''other  depart- 
ments of  the  Government."  The  single  collection  received  on  deposit 
is  from  Dr.  Shufeldt,  at  New  Orleans,  who  proposes  to  monograph  the 
fauna  of  Lower  Louisiana. 

For  the  sake  of  convenience  the  list  of  accessions  is  arranged  alpha- 
betically, and  the  number  of  the  accession  is  given.    A  summary  of 
accessions  of  greatest  interest  follows  the  alphabetical  list. 
Akers.    00000.    Tennessee.     One  carp  {Oyprlnus  cairpio)^  four  weeks 

old,  raised  in  Tennessee. 
AUianee^  U.  8.  Steamer.    00000.    Arctic  seas.    One  tank  of  fishes  in 

alcohol. 
Atkinsj  0.  O.    12040.    Bucksport,  Me.    Three  fresh  Kennebec  Salmo 

salar, 
Baird^  W.  0.    11366.    Chattanooga,  Tenn.     One  head  of  Amia  ealva. 
Baldwin^  A.  8.    11124.    Jacksonville,  Fla.    One  Srimyzon  Ooodei. 
Bean,  T.  H.    11230.    Potomac  Biver.    One  fresh  Tinea  vulgaris  from 

Broad  Greek. 

11546.    Havre  de  Grace,  Md.    One  tank  of  fishes  in  alcohol. 

^    11619.    Potomac  Eiver.    One  fresh  Tinea  vulgaris. 

Behr,  von.    11044.    Austria.    Twenty  specimens  of  Umbra  hrameri. 
Bladefordj  E.  O.    11127.    New  York.    One  fresh  Micropterus  salmoide^ 
(10}  pounds). 

11189.    New  York.    Pour  fresh  Pomoxys  sparoides. 

11196.    Florida.    One  fresh  Lutjanus  Blackfordii. 

11296.    New  York.    One  box  of  salmon  and  trout  &t)m  varioas 

localities. 

11356.    New  York.    Two  fresh  Peristedium  miniatum. 

00000.    New  York.    One  living  Ophidium  marginatum. 

-«    11870.    New  York.    One  fresh  Hippoglossoides  platessaides. 
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Bradfield^  H.  L.    11017.    Dougherty,  Tex.    One  fossil  tooth  of  0ab9- 

oerdo  falcatuB. 
Chester^  ST.  0.    12056.    Noank,  Oonn.    Font  jars  of  fishes  in  aloohoL 
Clarl(^  Frank  N.    11701.    Northvllle,  Mioh.    Two  0at09tamu$  eommet- 

sanii  in  alcohol. 
Clarkj  J.  W.  B.  .11559.    Deil's  Island,  Chesapeake  Bay.    Two  OkoM- 

modes  Bascianus  and  two  Oobiosoma  alepidotunu 
Collins  J  Copt  D.  JE.    12070.    Oloncester,  Mass.    One  smoked  Soomber 

DeKayi. 
Cumminffy  W,M.    11 643.    Wilmington,  K  0.    Three  QambusiapatrmMs. 
JDabney^  Wm.    00000.    Lodi,  Miss.    An  BtheostomaUd  (dried)  in  letter. 
Davis^  W.  B.,  dk  Son.    11488.    Wilmington,  K  0.    One  fresh  Megdopi 

atlanticus. 
DugiSj  Prof.  A.    11113.    Gnanajuato,  Mexico.    One  Oeniropomus  and 

one  Muffil  from  Tepic. 
Edtoardsj  V.  N.    11036.    Wood's  HoU,  Mass.    One  LopkepsMa  macs- 

lata  1  jav. 
11101.    Wood's  Holly  Mass.    Two  skeletons  of  PhiftnSy  one  of 

Tautoga  onitis. 
FerheTy  Dr.    11754.    Canada.    One  yoang  Salmo  salar. 
Fishery  WiUiam  J.    00000.    Kodiak,  Alaska.    One  keg  and  five  botOes 

of  fishes  in  alcohol. 
Fish  Hawhy  U.  8.  F.  C.  steamer.    11206.    Chesapeake  Bay.    Two  boxes 

alcoholic  and  one  keg  of  fresh  fishes. 
Oeringj  Frederick.    12080.    Oloacester,  Mass.    One  Mendiairrus  nebu- 

lostu. 
OiUneryO.K.  11131.   Richmond,  Ya.  YoTnifteADorosomaeepediamm. 
Oorgasy  W.  C.    11915.    Fort  Brown,  Tex.    One  can  of  alcoholic  q)ed* 

mens. 
ffaUer,   G.  M.     12048.     Pnget  Bound.     One  Olupea  sapidissima  in 

alcohol. 
Hay^  0.  P.    11738.    Tennessee  and  Mississippi.    One  tank  fresh-water 

fishes  in  alcohol. 
Henshallj  Dr.  J.  A.    11429.    Florida.    One  tank  of  fishes  in  alcohol. 
Merrerdj  Alfonso.    11279.    City  of  Mexico.    Three  Heros  sp.  and  three 

Chirostoma  Humboldtianum. 
Hodge,  E.  B.    00000.    Plymouth,  K  H.    One  SdlveUnus  fimUnaUe  in 

bad  condition. 
Eoran,  Henry.    12004.    One  salted  Belene  argentea. 
HoweUj  D.  Y.    11477.    Sandusky,  Ohio.    Six  vials  embryonic  Sttso- 

stedium  vitreum. 
HubbSy  A.    12155.    Mounds,  Mo.    Five  JEnneaoanthus  sp.  in  alcohoL 
Hudson,  George  A.    11150.     Cedar  Keys,  Fla.    Seven  fresh  OUipea 

sapidissima. 
Jamaica  Institute.     11760.     Kingston,  Jamaica.     One  hundred  and 

eighty-three  specimens  of  marine  fishes. 
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J(me8j  Ih .  Wm.  JET.,  U.  8.  y.    12ie3.    Alaska.    One  keg  flehes,  fto.,  in 

alcohol. 
Jordan^  />.  8.y  arid  Oilbert^  Charles  H.    11500.    Mazatlan,  Panama^ 

Lower  California,  Texas,  Florida,  and  Italy.    Six  tanks  of  fishes  in 

alcohol. 
Jouy,  P.  L.    11262.    China.    Two  tanks  of  fishes  in  alcohol  (many 

ppecies). 

11804.    Japan.    One  tank  fishes  in  alcohol. 

Laroo^  Andrea.  11461.  Santa  Barbara,  Cal.  One  box  of  fishes  in 
alcohol  (many  species). 

lAnnaan  Societpj  New  South  Wales,  00000.  TStw  Guinea.  Two  hun- 
dred and  seven  specimens  of  fishes  in  alcohol. 

Lntkenj  Dr.  Chr.    11181.   Iceland.   One  Traohypterus  arctwus  in  alcohoL 

Manitoba  Historical  and  Oeologioal  Society.  11807.  Winnipeg.  One 
tank  of  6shes  in  alcohol. 

MeAdams^  William.  12052.  Illinois  Biver.  One  box  of  fishes  in  alco- 
hol. 

MeDonaldj  Ool.  M.  11047.  Cherrystone,  Ya.  Two  bottles  of  fishes  in 
alcohoL 

11209.    Potomac  Biver.    Three  Olupea  sapidissima. 

11211.    Washington,  D.  C.    Two  Oifprinus  oarpio  shipped  to 

Texas  and  back  alive. 

11615.    Fredericksbnrg,  Ya.   Fonr  species  of  fresh-water  fishes. 


Merriam,  Dr.  0.  Hart.    11462.    WoodhnH  Lake,  New  York.    One  Salmo 

solar  var.  sebago. 
MitokeUj  Capt.  J.  0.    11405.    Charleston,  S.  C.    Two  tanks  of  fishes  in 

alcohol. 
Moorej  &.  H.  H.    11618.    Colorado  Biver,  Texas.    One  fresh  Haplo%d<h 

notus  grunniens. 
Nomyj  B.  R.    11031.    Odessa,  Del.    Skin  otAnguilla  rostrata. 
Nyej  WiUardJr.    12000.    New  Bedford,  Mass.    One  bottle  AnguiUa 

rostrata  in  alcohol. 
Packard^  A.  &,  and  Kingsley:  11208.   Wood's  Holl,  Mass.   Beprodnctive 

organs  of  supposed  male  eel. 
Polk,  W.  L.    11324.    Vicksburg,  Miss.    One  Oarpiodes  (?)  from  Missis- 

sippi  Biver. 
Baddiffj  Captain.    00000.    Fifteen  miles  southeast  of  Cape  May.    One 

Baked  Perisfedium  miniatuw. 
Bathbun^  Richard.    11984.    Biuzil.    Five  photo^rraphs  of  fishes. 
Reed,  Oeorge  H.,  U.  8.  K.    11409.    Potomac  Biver.    One  Micropterns 

salmoides  and  one  M.  dolomieu. 
Shufeldt,  Dr.  R.  W.j  U.  8.  A.    12122.    New  Orleans,  La.    One  box  of 

fishes,  &c.,  in  alcohol. 
Stearns,  Silas.    11015.    Pensacola,  Fla.    One  fresh  Batrachus  tan  sabsjx 

pardus. 
11123.    Pensaoola,  Fla.    One  fresh  Oaulolaiilus  microps. 
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8feam8j  SUa8.   11149.   Pensaoola,  Fla.   Three  fresh  Caulolatilus  mierap8» 

11235.    Pensacola,  Fla.    Spawn  of  Trisotropis  stomias  with 

entozoa. 

11496.    PeoBacola,  Fla.    Three  tanks  of  fishes  in  alcohoL 


Stearns^  W.  A,    11859.    Labrador.    Two  tanks  and  one  barrel  of  fishes. 
Swan,  James  &.    11231.    Port  Townsend,  Wash.    One  winter  salmon, 

Oncorhynchus  chanicha. 
Thompson,  H.  U.    12138.    Woodhull  Lake,  New  York.    Two  fresh  Ciyr- 

egonus  ariedi, 

12223.    Woodhall  Lake  outlet.    One  fresh  8almo  salar  var. 

sebago. 

True,  Frederick  TT.    11817.    Essex  Oonnty,  New  York.   One  tank  fishes 

in  alcohol. 
U.  S.  Fish  Commission.    11210.    Germany.    Two  Cyprinus  carpio;  died 

in  transit. 

11640.    Northville,  Mich.    Two  fresh  Salvelinus  ftntinalis  and 

one  Salmo  irideus, 

11715.    Quantico,  Ya.,  and  Battery,  Md.    Eggs  and  embiyoff 


of  Clupea  vemnliSj  Petromyzon  marinus,  hybrid  between  (Jlupea  sapi- 
dissima  and  Feroa  americana. 

11770.    Washington,  D.  G.    One  Carassius  auratus  (Japanese) 


in  alcohol. 

11772.    Wood's  HoU,  Mass.    Many  species  of  marine  fishes. 

11818.   Wood's  HoU,  Mass.    One  tank  and  one  box  of  fishes  io 


alcohol.  ^ 

11682.    Wood's  HoU,  Mass.    One  tank  and  one  box  of  fishes 


in  alcohol. 

11888.    Wood's  HoU,  Mass.    One  half,  barrel  fresh  8oorp<gnaj 


MerliiciuSj  Phycis,  &c. 

11891.    Wood's  HoU,  Mass.    One  fresh  Raia  Jams. 

11918.    Wood's  HoU,  Mass.    One  box  of  fishes  in  alcohol. 

12027.    Havre  de  Grace,  Md.    One  fresh  Olupea  sapidissima. 


U.  8.  Signal  Service.    Point  Barrow,  Alaska.    Fonr  species  of  fishes  Ib 

alcohol. 
Weaver,  Oeorge  B.  dk  Co,    12035.    Seneca  Lake,  New  York.    One  Amia 

calva  and  one  Lota  maculosa,  fresh. 
Whitman,  J.  L.    11724.    Yalley  FaUs,  Kans.    Four  Stizostedium  vit- 

reum  in  alcohol. 
Wilcox,  W.  A,    11024.    Boston,  Mass.    Three  fresh  Brosmius  brosme. 
Wild,  Oeorge  H.    11685.    Red  Bank,  K.  J.    Four  Booous  lineatus  in 

alcohol. 
Wood,  Ensign  M.  L.,  U.  S.  N.    11568.    Key  West,  Fla.    One  can  of 

fishes  in  alcohol. 
Wood,  Lieut.  W.  N.    11372.    Potomac  Biver.    One  fresh  shad. 
Woodbuiy,  J.  0.    11790.    San  Francisco,  OaL    Two  Boccus  lineaUu; 

died  in  transit. 
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Wyoming  Historical  and  Geological  Society,    11431.    Wilkes-Bane,  Pa, 

Ooe  deformed  Lepomis  gibbo»us. 

General  summary  of  accessions  of  greatest  interest — Most  of  the  col- 
lections here  noticed  were  made  by  persons  employed  by  the  U.  S.  Fish 
Commission  or  by  the  Smithsonian  Institution  and  the  U.  8.  National 
M asenm.  Some  very  important  accessions,  however,  have  come  from 
parties  who  have  received  nothing  more  than  the  tanks  and  alcohol  for 
preserving  fishes.  Several  very  valuable  additions  were  made  by  mu- 
seums desiring  collections  in  exchange.  Other  departments  of  the  Gov- 
ernment have  contributed  comparatively  little  this  year;  the  U.  S. 
Si^n^al  Service  party  near  Point  Barrow,  Alaska,  forwarded  a  collection, 
^^hich  IS  small  in  the  number  of  species,  but  rich  in  individuals. 

^ean,  Tarleton  H.    11230.    March  20.    P. 

A  fresh  tench,  Tinea  vulgarity  which  escaped  from  the  United  States  ponds. 
Wash in^on,  and  was  captured  in  Broad  Creek,  a  tributary  of  the  Potomac, 
by  Mr.  Bourn. 

11619.    June  24.    P. 

A  tench,  Tinea  vulgari$,  which  was  brought  here  alive  from  the  Potomao 
Biver  and  kept  for  some  time  in  the  Armory.  It  is  worthy  of  note  that  the 
pharyngeal  teeth  of  tench  bred  here  have  no  trace  of  hook,  but  are  worn  off 
80  as  to  have  a  broad  grinding  surface,  in  which  respect  thoy  differ  from 
examples  of  like  size  reared  in  Europe. 

Belding^L.    11543.    June  12.    G. 

Among  the  fishes  received  from  Lower  California,  where  they  were  obtained 
by  Mr.  Belding,  are  some  species  which  are  new  to  the  localities.  Professors 
Jordan  and  Gilbert  have  identified  one  of  the  eels  from  near  Cape  San  Lucas 
as  Leptaoephalu$  conger,  **  No  other  specimen  of  this  genus  has  been  brought 
fipom  the  Pacific  coast  of  tropical  America."  Agonostoma  naautum  GUntlier, 
was  taken  in  the  river  at  San  Jobd,  where  it  is  known  as  trmha  or  tront.  The 
name  "  trout"  for  a  mngiloid  fish  is  earnestly  recommended  to  the  attention 
of  critics  of  the  synonymy  of  Latin  names  of  fishes. 

Blackfordy  E.  O.    11127.    February  14.    G. 

One  big-mouth  bass,  Micropteru$  aalmoideB,  weighing  10^  pounds.  The  fish 
was  cast  and  then  preserved  in  alcohol. 

11296.    April  0.    G. 

In  a  large  lot  of  salmonoids  received  from  Mr.  Blackford  on  this  date  was 
an  alleged  hybrid  between  AiZreZtniit/on/ijiant  and  Oncorhi/nchtt»chouicha,Bnd. 
there  was  also  a  California  salmon,  O.  chouicha,  which  was  raised  in  Minne- 
sota. 

-    11366.    April  24.    G. 

Two  fresh  Peri$tedium  mtnia/um,  which  were  picked  up  dead  at  sea  at  the 
time  of  the  tilefish  mortality. 

00000.    May  10.    G. 

A  living  example  of  the  rare  Ophidium  marginatum^  which  was  caught  at 
Bay  View,  Long  Island. 

Collins^  Capt.  D.  E.    12076.    November  17.    G. 

An  individual  of  the  formerly  rare  and  little-known  mackereL  Somber 
VeKayit  sent  from  Gloucester  by  request  of  Capt.  J.  W.  CoUins. 

H.  Mis.  26 14 
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Dat?/«,  W.  E.J  &  Son.    11488.    May  28.    G. 

A  large  and  fine  tarpam,  MegalopB  atlanticu», 

Fisher^  William  J.    00000.    December  23.    G. 

Mr.  Fisher  sent  from  kodiak  a  ten-gallon  keg  of  fishes  exceedingly 
well  preserved,  besides  a  few  bottles.  In  this  lot  are  many  valnable  speci- 
mens, among  them  fear  fresh-water  species  not  before  received  from  the  island ; 
these  are,  Esox  ItMua  Lota  maculoaay  CatoBtomus  longiroatriSf  and  Coregoint$ 
qiuadrilat^aliSf  all  of  which  occnr  in  the  Yukon  region,  but  were  not  expected 
on  this  island  in  the  Gulf  of  Alaska.  The  first  three  at  least  are  very  old 
species,  widely  distributed,  and  preserving  their  identity  with  wonderfa) 
tenacity,  no  matter  what  change  of  environment  may  overtake  them.  They 
probably  existed  on  the  island  before  its  separation  as  an  island,  and  they 
have  retained,  apparently  undisturbed,  all  the  salient  characters  by  which 
their  relatives  of  the  mainland  are  distinguished  in  the  broad  area  over  which 
they  are  found. 

Oeringj  Frederick.    12080.    November  17.    G. 

One  example  of  the  kingfish,  Mentioirru$  nefruloaiM,  which  is  extremely  rare 
north  of  Cape  Cod ;  this  was  taken  in  a  herring-net  in  Gloucester  Harbor, 
October  20,  1882. 

Oilbert,  Charles  H.    11600.    June  1.    0. 

Four  tanks  of  Mazatlan  and  Panama  fishes  formed  the  larger  part  of  this 
accession.  Of  the  Panama  species,  148  were  taken ;  19  of  these  are  described 
as  new  in  Volume  I,  Bulletin  U.  8.  Fish  Commission.  From  Masatlan,  Mex- 
ico, Mr.  Gilbert  sent  172  species ;  33  of  these  are  established  afe  new  in  Pro- 
ceedings National  Museum,  Volume  IV. 

Haller^  G.  M.    12048.    November  16.    G. 

A  shad,  Clupea  $apidi$nma,  taken  in  a  tributary  of  Puget  Sound.  The 
shad  introduced  by  the  U.  8.  Fish  Commission  into  the  Sacramento  have 
multiplied  and  are  spreading  rapidly  northward  on  the  coast  of  California 
and  beyond. 

Eayy  Prof.  0.  P.    11738,    August  3.    0. 

A  tank  of  fresh- water  fishes  collected  by  him  in  Mississippi,  Tennessee,  and 
other  Southern  States ;  64  species  were  taken ;  they  are  recorded  in  Volame  II, 
Bulletin  U.  S.  Fish  Commission,  by  Professor  Hay.  Of  the  64  the  following 
are  established  as  new  to  science :  Ammaorjfpta  vioax,  loa  vigUie,  PaoUiehik$9 
JfutlerianuB,  Menidia  audens;  Tirodon,  new  genus,  represented  by  Urodon  am- 
nigenuB. 

Professor  Hay's  collection  contained  Lepido$teu$  platyaUmMB,  although  this 
does  not  appear  in  his  list ;  he  has  it  under  the  name  L.  a$9eu$. 

Professors  Jordan  and  Gilbert  consider  PcKiliohthys  hutlerianuB  identical  with 
P.  Barratti  (Holbr.). 

Henshally  Br.  J.  A.    11429.    May  13.    G. 

One  tank  of  fishes  collected  by  him  in  Florida.  Among  them  are  some 
species  not  before  in  the  Museum,  as,  for  example,  Priatipoma  ffielanoptentm 
and  a  species  of  Zifgonectes  recently  described  as  new  under  the  name  Z. 
cratieuJa, 

Mtibbs,  A.    12155.    December  4.    G. 

Five  specimens  in  alcohol  of  a  species  of  Enneaoanthu8f  which  seems  to  be 
undescribed.  These  were  caught  at  Mounds,  Vernon  County,  Missouri,  and 
sent  on  to  ascertain  whether  or  not  they  are  carp. 
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ffudsonj  Oearge  A.    11150.    February  21.    G. 

*  Seven  small  shad  received  by  him  at  Savannah,  Qa.,  from  Cedar  Keys,  Fla., 
the  first  of  the  species  he  has  known  from  that  locality.  These  shad,  in 
measnrementSy  proportions,  colors,  &c.,  resemble  individuals  that  the  Mu- 
aenm  has  from  Alabama. 

Jamaica  Institute  Public  Museum.    11760.    August  12.    6. 

This  large  and  very  valuable  collection  of  Jamaican  species  is  the  second 
of  a  series  of  shipments  to  the  Museum  in  duplicate,  one  of  each  species  to 
be  kept  here  and  the  other  returned,  named,  to  the  museum  at  Kingston.  The 
first  can  was  received  in  December,  1881.  The  second  can  contained  183 
specimens,  all  of  them  in  excellent  condition  and  representing  many  speci«e 
which  will  prove  additions  to  our  collection.  The  species  are,  at  present, 
only  partly  determined. 

Jordan,  Prof.  2>.  S.    11600.    June  1.    O. 

Professor  Jordan's  collections,  made  at  Galveston,  New  Orleans,  and  Pensa- 
cola,  fiUed  two  large  tanks  and  contained  many  new  species,  which  are  de- 
acribed  in  Proceedings  National  Museum,  Volume  V.  Som^'t^f  the  species 
obtained  are  the  following : 

FuMduluB  xenieus  Jor.  &  Gilb.  (types). 

FaraUohtky$  albigutia  Jor.  &  Gilb.  (type). 

Chaemodea  sahurra  Jor.  &  Gilb.  (types). 

Faralichthps  $quamilentti8  Jor.-^  Gilb.  (types). 

I9e8the8  scrutator  Jor.  &,  Gilb.  (types). 

S^ppoeampua  eo$1era  Jor.  &  Gilb.  (types). 

Fk$Mdulus  oeellarie  Jor.  &  Glib,  (tyi^es). 

laettkea  iontluu  Jor.  &  Gilb.  (types). 

Gobius  holeoaama  Jor.  &  Gilb.  (types). 

Oifbiewx  virgatulus  Jor.  &  Gilb.  (types). 

Opiathognaihua  lonohurua  Jot,  &,  Gilb.  (type). 

Chromis  enchryaurua  Jor.  A  Gilb.  (type). 

It  IB  proper  to  state  that  Professor  Jordan  was  greatly  assisted  in  making 
this  collection  by  Mr.  Silas  Steams,  whose  vessels  brought  in  most  of  the  new 
species  described  from  Pensacola. 

Jougj  JR.  L.    11804.    August  28.    G. 

A  tank  of  Japanese  fishes,  which  have  not  yet  been  examined. 

Jouyj  P.  X.,  and  F.  0.  Dale.    11262.    March  30.    0. 

A  collection  of  Chinese  fishes  in  two  tanks.  Many  species  are  represented, 
but  no  examination  of  them  has  been  made.  These  fishes  were  secured  while 
the  collectors  were  on  the  U.  S.  steamer  Paloe. 

Larcoj  Andrea.    11461.    May.  20.    G.  &  P. 

A  large  lot  of  alcoholic  fishes  sent  from  Santa  Barbara  by  Mr.  Laroo  con- 
tained the  following  among  other  good  things:  JAoooUua  hirundo,  Cithmichthya 
(type),  Sebaatiohthya  umbroaua  (type),  and  laeathea  Oilberti  (types). 

Linncean  Society^  Sydney,  Australia.    00000.    May  7.    E. 

Two  hundred  and  seven  specimens  of  fishes  collected  in  New  Guinea,  many 
of  which  are  new  to  the  collection.  A  list  of  some  of  the  interesting  ones  is 
given  in  my  report  for  May,  1882. 

Lutkenj  Dr.  Ohr.    11181.    March  7.    B. 

One  alcoholic  example,  from  Iceland,  of  7)rachyptarHa  aroiieua,  the  first  one 
obtained  by  the  Museum. 
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McAdamSy  William,    12052.    December  11.    O. 

A  large  Dumber  of  fresh-water  species  from  the  moath  of  lUinois  River. 

MoDonaldj  Col.  Marshall.    11211.    March  14.    D. 

Two  leather  carp,  Cyprinua  carpio,  that  were  sent  to  Texas  and  retnmed 
alive  in  a  gallon  pail,  a  convincing  proof  of  the  feasibility  and  desirability 
of  shipping  carp  in  a  limited  supply  of  water. 

11615.    June  22.    G. 

Four  species  of  fresh- water  fishes,  Boccus  Hneatu$,  Cata»tomu$  eomncmmtt» 
Amiuru$  catu9,  and  Lepomis  avrtfuf,  caught  after  ascending  over  the  McDon- 
ald fish  way,  at  Fredericksburg,  Va., 

Manitoba  Historical  and  Scientific  Society.    11897.    October  2.    E. 

The  Museum  received  from  this  society,  located  at  Winnipeg,  one  tank  of 
alcoholic  fishes  through  Mr.  H.  A.  Strong.  The  tank  was  received  October  2^ 
1882.  The  species  are  all  similar  to  those  of  the  adjacent  United  States 
region,  but  none  the  less  interesting,  since  we  have  few  fishes  now  from  the 
localitv  whence  these  came. 

Mitchell^  Va^t.  J.  C.    11495.    May  31.    G. 

In  this  collection  was  a  fine  specimen  of  Lagocephalus  lascigatu*  and  one  of 
Alutera  acriptCj  which  has  been  rarely  observed  on  the  coast  of  the  United 
States.    Fundiilua  majalis  is  represented  in  the  lot. 

NyCy  Willardj  jr.    12000.    November  9.    G. 

Three  eels  taken  from  the  water-supply  pii>es  at  New  Bedford,  Ifaas. 

Badcliffj  Captain.    OOOOO.    Jaue  12.    G. 

A  salted  specimen  of  Peristedium  miniaium  from  15  miles  southeast  of  Caps 
May,  found  at  the  time  of  the  great  tilefish  mortality. 

Shvfeldtj  Dr.  B.  TT.,  U.  8.  A.    12122. .  December  19.    Dep. 

In  a  box  of  alcoholic  fi^^hes  collected  at  New  Orleans,  La.,  which  were  re- 
ceived here  November  28, 1882,  were  several  interesting  species:  A  Zjr^sscfat, 
apparently  chryaotuB  Gtlir.,  Prionotua  ieiialua  Jot,  St  Glib.,  and  EloMwoma  Mono- 
tarn,  the  last  singular  fish  being  represented  by  more  individuals  than  the 
Museum  possessed  before  from  all  other  sources. 

Steams.  Silas.    1149G.    Jane  1.    G. 

This  is  a  large  collection  made  at  Pensacola,  Fla.,  by  Mr.  Stearns,  and  in- 
cludes many  valuable  species,  a  good  portion  of  which  were  deacribed  as 
new  in  Volume  V,  Proceedings  National  Museum.    A  partial  list  follows: 

GohiHB  boleoaoma  Jor.  St  Qilb. 

Ophidium  GralUi  Poey. 

Exoctetua  HiUianuB  Gosse. 

Chromii  enchryaturva  Jor.  &  Gilb. 

Stenotomva  caprinua  Bean. 

Mullua  harhatua  var.  auratus  Jor.  Sc  Gilb. 

logloaaua  ealUurua  Bean  (n.  g.  and  n.  s.  )• 

Apogon  maculatua  (Poey)  Jor.  A  Gilb. 

BlenMtua  attarnaii  Jor.  A  Gilb. 
With  two  exceptions  the  above  are  all  new  species,  and  one  rei)re8eiitB  a  eoii* 
OQs  aberrant  form  of  GobiidcB  related  to  Oxymetopim  Bleeker,  from  whichy  how- 
ever, it  differs  in  several  important  characters. 

11600.    Jauel.    G. 

See  remarks  under  Jordan,  Prof.,  D.  8.,  Aoc.  11500.  Without  the  aaaisiaaee 
of  Mr.  Steams  the  collection  would  have  been  much  less  valuable. 


BEPOBT   ON   NATIONAL   MUSEUM.  213 

r,  W.  A.    11859.    September  16.    G. 

Seyenteen  species  of  fislies  collected  by  him  in  Labrador  daring  the  snm- 
mer  of  1882.    Among  them  are  some  species  of  especial  interest  to  as : 
Scomber  toomhruSf  rare  from  so  far  north  ; 
CotiuM  9Corpiaide8,  far  south  of  its  recorded  limit; 
Gadms  ogoc; 

jBippogl099(nde8plaie$$aidea;  and  A  smaXL 
8omnia$u$  breHpinne, 
Tautogolabnu  adtpenus  was  found  abundant. 

TkampMon,  M.  H.    12223.    December  27.    O. 

A  fresh  land-locked  salmon,  Sdlmo  ialar  variety  tebago,  taken  from  an  out- 
let of  Woodhull  Lake,  New  York.  This  form  of  salmon  was  introduced  into 
the  lake  through  the  aid  of  the  U.  8.  Fish  Commission,  and  has  greatly  mal- 
tiplied  thero. 

Z7.  &  Fish  Commisaian.    11206.    March  15.    D. 

The  cruise  of  the  "  Fish  Hawk  "  in  Chesapeake  Bay,  early  in  Maroh,  xe- 
anlted  in  the  discovery  of  some  well-known  species  of  fishes  at  an  unexpected 
time.  The  conunon  spined  dogfish,  Sqwilut  acantkioi,  was  plentiful,  attracted 
there,  no  doitbt,  by  the  presence  of  large  schools  of  small  menhadea,  Brtvocr^ 
Ha  tjprannut,  Saia  aeellata  was  also  obtained.  The  young  of  several  impor* 
tant  economic  fishes  were  taken  in  great  abundance ;  among  these  wero  Clmpea 
«emaZi«,  Clupea  cra^valis,  Pogoniaa  ekromUj  Phjfoi$  ehu9a  (f ),  PkjfeU  rtgius,  and 
Adpenier  oxtprkynokus,  Stolepkonu  sp.,  Gohio9awuif  Gobi€$aXf  and  many  other 
species  were  found. 

117J6.    July  20.    D. 

Among  other  embryonic  fishes  received  in  this  iuvoice  from  Battery  Sta- 
tion, Maryland,  wero  some  hybrfds  between  Clupea  BapidUsima  and  Socoma 
lineatw,  Mr.  Ryder  has  carofnlly  examined  these  oroatures  and  declares 
that  they  do  partake  of  the  characters  of  both  parents.  Development  of  eggs 
of  one  species  after  fertilization  by  n  ilt  of  a  fish  belonging  to  a  widely  dif- 
ferent family  has  herotoforo  been  considered  wholly  improbable. 

11772.    August  19.    D. 

In  a  large  number  of  species  of  marine  fishes  sent  from  Wood's  HoU,  and  re* 
eeived  on  above  date,  was  Leptocl\nu9  aoalsatiM,  which  has  not  proviously 
been  recorded  from  south  of  Cape  Cod. 

-^ —    11818.    September  4.    D. 

One  tank  and  one  box  of  fishes  in  alcohol  from  Wood's  HoU,  Mass. 

»     11862.    September  10.    D. 

A  tank  and  a  box  of  fishes  from  the  summer  station  at  Wood's  HoU.  Doe 
of  the  most  interesting  of  the  species  is  a  Brotulid^  first  obtained  by  Prof.  Alex- 
ander Agassiz,  and  now  rediscovered  by  the  Commission.  For  this  genus  Mr. 
Ooode  and  I  have  proposed  the  name  Dicrolene^  ou  account  of  the  peculiar 
stmcturo  of  the  pectoral ;  the  single  species  obtained  is  to  be  called  Dicrolene 
imtroniger.  Another  singular  genus  of  Stemoptychidcs  w  tdely  different  from  all 
the  known  forms  of  that  family  is  also  with  this  collection.  Argjfropeleout 
kemiffymnus  was  taken  at  station  1112. 

-    11888.    September  28.    D. 

In  a  half-barrol  of  fresh  fishes,  with  Squalva  acanikias,  Merlutiu$  bilinearia, 
and  PhyciafenuU,  wore  several  large  and  brilliantly  colored  Scarpcsma  dactjf' 
Icptara,  found  plentifully  by  Capt.  J.  W.  Collins  while  trawling  on  the  **  tilefish 
j^nnd."  It  is  thought  that  this  last  species  may  be  caught  in  such  abun- 
daoce  as  to  make  it  an  important  addition  to  the  supply  of  food-fishes. 
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U.  8.  Fish  Commission.    11918.    October  9.    D. 

In  a  box  of  fishes  received  from  Wood's  Holl,  Maes.,  October  9, 1868^  wwa 
Ccryphanoidea  rupestris,  Hippooampue  hudsoniue,  and  a  new  MaUkM  genua 
related  to  Halieutiekthjfs,  bat  with  the  dorsal  base  partly  on  the  body,  a  reij 
short  tail,  pectorals  not  ezserted,  and  some  other  striking  pecnliaiitiea. 

.—    12027.    November  7.    D, 

A  ftesh  female  shad,  Clupea  aapidissinuif  which  had  been  detained  in  a  pool  at 
Battery  Station,  near  Havre  de  Grace,  Md.,  was  received,  November  7,  1882, 
in  a  spent  condition. 

U.  8.  Signal  Service.    00000.    December  22.    D. 

From  the  party  at  Ooglaamie  near  Point  Barrow,  Alaska,  were  obtained  a 
large  number  of  capeUn  (MalloUu  villoBus),  as  well  as  of  the  polar  cod  {Borm^ 
gadut  $aida) ;  there  were  also  two  species  of  Cottu$f  one  of  which  is  either 
adnlt  C.  verrueoBus  or  new,  and  the  other  is  apparently  nndescribed. 

Department  of  Mollusks. 

m 

William  H.  Dall,  Honorary  Curator. 

• 

The  accessions  to  the  Museum  comprise  some  twenty-seven  separate 
lots,  as  received,  in  one  hundred  and  thirteen  boxes,  barrels,  and  pack- 
ages. 

The  largest  in  bulk  and  most  important  in  its  bearing  on  the  science 
of  any  collections  received  during  the  year  is  the  typical  collection  of 
land  and  fresh- water  shells,  sent  in  fifty-three  boxes,  by  Dr.  Isaac  Lea, 
of  Philadelphia.  When  this  shall  be  available,  with  the  series  of  Dr. 
Lewis,  and  that  of  Mr.  W.  G.  Binney,  the  Museum  need  shrink  firom  no 
comparison  with  the  collections  in  these  groups  of  all  the  world  beside. 

The  next  and  for  the  Pacific  coast  the  equally  typical  and  important 
collection  of  Dr.  B.  E.  C.  Steams,  of  California,  has  been  received  on 
deposit,  under  an  arrangement  by  which  it  is  intended  to  become  the 
permanent  ornament  of  the  Museum.  Comprising  thirty  cases  in  bulk, 
and  probably  over  10,000  species  in  number,  its  especial  richness  in  all 
that  relates  to  the  Pacific  coast  of  the  United  States,  in  addition  to  the 
Carpenter  and  Dall  collections  already  in  the  Museum,  will  put  compe- 
tition in  that  field  out  of  the  question. 

A  very  interesting  and  v£i>luable  collection  of  shells  from  La  Paz, 
filling  three  boxes,  with  fresh  and  well-preserved  specimens  of  marine 
shells,  has  been  received  from  Consul  L.  Belding. 

The  Senckenburgian  Museum  of  Frankfort-am-Main  has  contributed 
a  small  but  valuable  collection  of  45  species  of  recently-described  pul- 
monates,  through  Dr.  W.  Eobelt,  their  curator. 

A  collection  of  ceplalopods  long  since  lent  to  Prof.  Japetus  Steen- 
strup,  of  Copenhagen,  for  study,  has  been  returned  during  the  year. 

Commander  J.  E.  Bartlett,  U.  S.  ]$r.,  has  presented  some  interesting 
cephalopods  from  the  Oulf  Stream,  which  were  attracted  to  the  vessel 
by  the  electric  light  used  in  the  deep-seasounding  work. 

Other  less  remarkable  but  still  interesting  and  valuable  donations  will 
be  found  enumerated  in  the  card  catalogue  submitted  herewith. 
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Department  of  Insects, 
0.  V.  RiLET,  Honorary  Carator. 

Aceemion  No. 

10807.  Alans  unyops^  sent  by  John  Dennett,  Mobile,  Ala 

10854.  lAmnophiltts  8p.,  sent  by  J.  Sharp  !Nixon,  Gbambersburg,  Pa. 

Ill  10.  Three  boxes  with  Coleoptera;  one  bottle  with  niiscellaneons  in- 
sects in  alcohol ;  sent  by  G.  J.  Hering  from  Surinam. 

1 1113.  Six  boxes  with  Mexican  Coleoptera,  with  list  of  names,  from  Prof. 

Eugenio  Dng^,  Gaanajuato,  Mexico. 

11098.  Yarions  hymenopteroas  insects,  from  W.  A.  Williamson,  Toronto, 

Canada. 

11229.  Eggs  of  lacewing  fly,  from  Joseph  Schanno,  Yakima,  Wash. 

11267.  Specimens  never  received,  but  were  donbtless  a  species  of  black- 
fly,  from  M.  H.  Thomson,  Pecan  Point,  Ark. 

11325.  Dynasies  tityus^  sent  by  Geo.  H.  McKinney,  Stanford,  Ky. 

11439.  Smerinthus  modestusj  from  L.  Belding,  Stockton,  Gal. 

11577.  Lucanus  elaphus^  sent  by  J.  H.  Tarner,  Jonesville,  Tex. 

11600.  Papilio  tum^is  and  Danais  archippusj  from  T.  S.  Wilcox,  Boise 

Barracks,  Idaho. 

11661.  Scorpio  allenii,  from  T.  S.  Wilcox,  Boise  Barracks,  Idaho. 

11687.  CMeodes  sp.,  from  E.  G.  Bradstreet,  Greeley,  Golo. 

11786.  Dyna^tes  tityusy  from  Messrs.  Hall  M.  Galdwell  and  Andrew  D. 

Gowles,  Statesville,  N.  G. 

11798.  Ghrysalis  of  a  noctuid  moth,  from  J.  S.  F.  Batchen,  Ghicago,  111. 

11841.  Callidryas  subulcy  from  Thos.  S.  Doran,  Montgomery,  Ala. 

11843.  Rhyssa  lunatar^  from  F.  O.  Miner  &  Go.,  New  Orleans,  La. 

11843.  Papilio  rutilt^j  from  G.  A.  Williams,  Fort  Lapwai,  Idaho. 

11850.  Larva  of  Eacles  imperiales^  from  W.  W.  Karr,  Washington,  D.  G. 

11871.  Larva  of  Oiketicus  sp.,  Irom  J.  G.  Wells,  Grenada,  W.  T. 

11877.  atheroma  regaliSj  from  J.  F.  Lewis,  Quiuuimont,  W.  Va. 

11916.  Eighteen  boxes  with  ])iuned  Lepidoptera.    Source  not  indicated. 

11931.  Lucilia  macellariaj  from  Dr.  Fred.  Hambert,  Alton,  111. 

11960.  Pupa  of  Papilio  troilus,  from  the  D.  S.  Signal  Officer,  Fort  Myer, 

Virginia. 

11960  [bis].  Belostoma  grande,  from  G.  T.  Davis,  Nevada,  Mo. 

11988.  Larva  of  JEmpretia  stunuleay  from  James  W.  Eogan,  BogersviUe, 

Teun. 

12063.  Oasterocantha  cancer.     Source  not  indicated. 

Without  accession  number,  a  very  interesting  collection,  by  Mr.  L.  M. 
Turner,  from  the  Aleutian  Islands,  and  a  series  of  miscellaneous  speci- 
mens lately  collected  during  the  winter  at  New  Orleans,  La.,  by  Dr.  B. 
W.  Sbufeldt. 

Most  of  the  specimens  above  enumerated  were  received  in  such  poor 
condition  as  to  be  unfit  for  preservation.  It  will  also  be  noticed  that 
most  of  them  are  quite  common  species.    The  chief  contribution  is  that 
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by  Prof.  Eugenio  Du^^,  of  Gnanajaato,  Mexico,  ooDsisting  of  a  namW 
of  named  Mexican  Coleoptera,  npon  which  I  have  made  to  Professor 
Dug^s  such  report  as  was  possible  without  examination  of  foreign  col- 
lections. In  this  connection  I  would  remark  that  there  is  in  this  country 
no  public  collection  of  any  extent  of  foreign  insects.  Hence  the  need  of 
such  is  very  greatly  felt,  since  every  specialist  is  now  under  the  neces- 
sity of  traveling  to  Europe  to  study  material  inaccessible  so  far  in  this 
country. 

A  considerable  collection,  in  fair  condition,  of  undetermined  exotic 
Lepidoptera  has  also  been  received,  but  without  any  indication  of  its 
source. 

The  chief,  and  in  fact  the  only,  collection  of  insects  made  within  the 
limits  of  the  United  States  is  that  already  mentioned,  by  Mr.  L.  M.  Tur- 
ner, from  the  Aleutian  Islands,  Alaska.  This  collection  is  very  inter- 
esting, and  I  have  already  submitted  a  full  report  upon  it 

Under  this  head  I  would  also  mention  the  fact  that  Congress  has  pur- 
chased the  copper  plates  and  manuscript  notes  of  Mr.  Townend  Glover, 
and  these  have  been  deposited  in  the  Museum,  and  make  a  valuable  relic 
of  Mr.  Glover's  industry  that  can  be  at  any  future  time  used  and  referred 
to.  The  one  full  set  of  colored  impressions  from  these  plates,  which  used 
to  hang  in  the  Entomological  rooms  of  the  Department  of  Agriculture,  is, 
however,  not  to  be  found  among  the  material  turned  over  to  the  Museum. 
This  is  to  be  regretted,  as  this  set  was  of  more  value  than  the  other  plates 
and  notes,  and  could  have  been  made  good  use  of  if  placed  on  exhibition 
as  forming  part  of  an  exhibition  collection. 

Department  of  Marine  Invertebrates. 

BiGHARD  Bathbun,  Gurator. 

The  principal  accessions  to  this  department  for  1882,  as  for  the  two 
previous  years,  were  from  the  United  States  Fish  Gommission.  Prior 
to  1880  the  extensive  marine-invertebrate  collections  of  the  Fish  Com- 
mission, which  had  then  been  accumulating  for  nine  years,  were  all 
stored  at  the  Peabody  Museum  of  Yale  Gollege,  New  Haven,  Conn., 
under  the  care  of  Prof.  A.  E.  Verrill,  who,  with  several  associates,  was 
preparing  a  series  of  reports  upon  them.  Up  to  that  time  sufficient 
space  could  not  be  given  to  these  materials  in  the  Smithsonian  build- 
ing, audit  was  only  after  certain  of  the  other  collections  had  been  trans- 
ferred to  the  National  Museum  building  that  the  Fish  Gommission  col- 
lections were  ordered  sent  on.  During  the  past  three  years,  however,  a 
large  part  of  the  bulk  of  these  collections  has  been  brought  to  Wash- 
ington, and  is  now  available  for  reference.  Very  many  duplicates 
have  been  disposed  of  to  the  best  interests  of  the  Museum.  In  addition 
to  the  specimens  received  through  Prof.  Yerrill  large  quantities  of  ma- 
terial have  beensent  direct  to  Washington  every  fall,  beginning  in  1880, 
from  the  summer  headquarters  of  the  Fish  Commission.    During  1880, 
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while  the  fishery-censas  experts  were  visiting  every  part  of  the  AmericaD 
coast^  they  obtained  many  extensive  fauual  collections,  among  the  more 
interesting  of  which  were  those  of  Prof.  D.  8.  Jordan,  from  the  Cali- 
fornia coast;  of  Mr.  Silas  Stearns,  from  the  Gulf  of  Mexico;  and  of 
Messrs.  Earll  and  MacDonald,  from  the  Southern  Atlantic  coast.  The 
collections  brought  in  by  the  Gloucester  fishermen  on  behalf  of  the  Fish 
Commission,  from  1878  to  1882,  are  'also  very  extensive  and  of  extreme 
value. 

These  large  receipts  of  valuable  specimens  from  the  United  States 
Fish  Commission  have  naturally  rendered  the  collections  of  this  exten- 
sive survey  the  most  important  feature  of  this  department  Up  to 
January  1, 1883,  there  had  been  received  from  Professor  Yerrill  1,973 
packages  and  bottles  of  Fish  Commission  specimens,  representing  the 
several  groups,  as  follows : 

Crustacea,  138  species. 

Worms,  31  species. 

MoUnsca,  33  species. 

Bryozoa  and  Tunicates,  31  species. 

Ediinoderms,  44  species. 

Anthozoa,  24  species. 

Hydroids,  12  species. 

A  total  of  313  species,  and  over  200,000  specimens,  not  counting  a 
large  number  of  the  smaller  species,  of  many  of  which  there  are  several 
thousand  specimens  each.  Nearly  all  of  the  above  species  are  repre- 
sented by  several  specimens  from  each  known  locality,  constituting  a 
part  of  the  so-called  reserve  or  reference  collection  of  the  Museum,  the 
balance  being  duplicates.  The  following  groups  are  the  ones  most  fully 
Olnstrated  in  the  reserve  series  from  the  Fish  Commission :  The  Deca- 
pod and  Isopod  Crustaceans,  Pycnogouids,  shore  Annelids,  Cephalopods, 
Echini,  Starfishes,  Gorgonians,  and  Actinians.  The  miscellaneous  col- 
lections sent  direct  from  the  summer  stations  to  Washington  have  not 
been  fully  catalogued,  and  no  definite  statement  can  be  made  concern- 
ing their  extent,  but  they  will  probably  add  50  more  species  and  many 
thousand  spi^cimens. 

The  curator,  during  the  past  three  summers,  as  an  assistant  to  the 
Fish  Commission,  has  devoted  the  most  of  his  time  to  collecting  and 
studying  the  marine  Copepodaj  both  free-swimming  and  parasitic,  which 
are  very  abundant  upon  our  coast.  The  collection  of  Copepodsthus  far 
obtained  and  now  in  the  Museum  is  one  of  the  largest,  if  not  thelnrgest, 
in  the  world,  and  fills  over  1,500  vials  and  bottles. 

From  Mr.  Yinal  N.  Edwards,  who  is  in  the  permanent  employ  of  the 
Fish  Commission  at  Wood^s  Holl,  Mass.,  the  Museum  has  been  in  con- 
stant receipt  of  marine  invertebrates,  collected  in  the  neighborhood  of 
Wood's  Holl,  at  intervals  through  the  year,  but  mainly  during  the  win- 
ter, spring,  and  fall  seasons,  when  this  region  is  seldom  visited  by  nat- 
uralists.   By  collecting  at  these  times  Mr.  Edwards  has  procured  several 


218  .    REPOBT   ON  NATIONAL   MUSEUM. 

interesting  species,  which  have  never  been  obtained  by  the  snmmer 
party  at  this  station. 

The  other  important  accessions  to  this  department  daring  1882,  de- 
manding special  notice,  are  as  follows: 

From  Mr.  Alexander  Agassiz,  Cambridge,  Mass.,  a  first  installment 
of  the  duplicates  of  the  Blake  exploring  expedition,  consisting  of  13 
species  of  Anthozoa,  25  species  of  Sponges,  5  species  of  Grinoids,  8  si)e- 
cies  of  Cephalopods,  and  33  species  of  Crustaceans. 

From  Dr.  F.  C.  Dale,  U.  8.  K,  and  Mr.  Pierre  L.  Jony,  naturalists  of 
the  IT.  S.  steamer  "Palos,''  engaged  in  surveying  on  the  coasts  of  Japan 
and  China,  a  large  and  exceedingly  interesting  series  of  marine  inver- 
tebrates, chiefly  CrustaceaDs  and  Radiates,  from  those  regions.  This 
collection  derives  additional  value  from  the  fact  that  it  replaces,  in 
part,  old  collections  of  the  Museum  burnt  at  the  great  Chicago  fire  of 
1871.  In  that  conflagration  the  JSTational  Museum  lost  its  alcoholic 
collection  of  Crustaceans,  obtained  by  the  United  States  exploiring  ex- 
pedition under  Captain  Wilkes,  and  described  by  James  D.  Dana,  and 
nearly  the  entire  collection  of  marine  invertebrates  secured  by  the  North 
Pacific  exploring  expedition,' which  was  being  studied  and  described  by 
Dr.  William  Stimpson,  naturalist  to  that  expedition,  and  director  of  the 
Chicago  Academy  of  Sciences,  where  both  collections  were  stored.  The 
specimens  from  the  latter  expedition  had  been  described  only  in  part, 
and  the  Palos  collection  will  probably  be  found  to  contain  much  new 
material  when  it  has  been  properly  worked  over.  It  is  entirely  in  alco- 
hol, and  in  ^  fine  state  of  preservation. 

The  U.  S.  steamer  <<  Alliance,"  in  search  of  the  <<  Jeannette,"  has  sent 
alcoholic  collections  of  marine  invertebrates,  obtained  by  dredging  and 
towing  in  the  vicinity  of  Spitzbergen,  August,  1881. 

Dr.  William  H.  Jones,  U.  S.  K,  U.  S.  steamer  "  Wachusett,'^  has  fur- 
nished a  fine  collection  of  Crustaceans  and  Fchinoderms,  from  the  west 
coast  of  British  Columbia  and  Alaska. 

The  United  States  Signal  Service  party  at  Point  Barrow,  Alaska,  have 
supplied  littoral  marine  Crustaceans  and  fresh-water  Entomostraca 
from  the  vicinity  of  the  signal  station. 

The  U.  S.  steamer  ^^ Alert"  has  sent  twenty-five  samples  of  soundings 
from  the  vicinity  of  the  Benin  Islands,  Pacific  Ocean. 

Dr.  Thomas  C.  Craig,  U.  S.  N.,  U.  S.  steamer  ^<  Jamestown,"  has  con- 
tributed a  small  collection  of  marine  invertebrates  from  the  South  At- 
lantic. 

Lieutenant  Elliott,  U.  S.  Marine  Corps,  has  sent  one  tank  of  alcoholic 
marine  invertebrates  from  the  Arctic  regions. 

Mr.  Ernest  Wilkinson,  midshipman,  U.  S.  K,  has  furnished  a  small 
collection  of  Sea-urchins  and  Crustaceans  from  the  Arctic  regions. 

The  Museum  Nacional  de  Bio  de  Janeiro,  Brazil,  has  sent,  in  ex- 
change, a  complete  collection  of  all  the  known  species  of  Brazilian  corals, 
consisting  of  144  specimens,  and  34  species,  procured  between  Maran- 
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hao,  in  the  north,  and  Bio  de  Janeiro,  in  the  soath.  The  greatest  value 
of  this  collection  arises  from  the  fact  that  it  contains  several  nndescribed 
species,  and  represents  a  portion  of  the  zoological  researches  of  the  Geo- 
logical Commission  of  Brazil,  of  which  the  late  Prof.  Gh.  Fred.  Hartt 
was  chief.  Oar  knowledge  of  the  coral  fanna  and  coral  reefs  of  Brazil 
dates  from  the  second  joarney  of  Professor  Hartt  to  that  country,  in  1866, 
when  he  collected  19  species  of  corals,  which  were  described  by  Prof.  A. 
B.  Verrill,  in  1868.  The  Geological  Commission  of  Brazil,  of  which  the 
curator  was  a  member,  daring  the  period  of  its  continuance,  from  1874  to 
1878,  brought  together  a  very  large  collection  of  corals,  amounting  in  all 
to  several  thousand  specimens,  which  were  placed  in  the  writer's  hands  for 
study  and  description.  Thirty-four  species  were  readily  distinguished, 
bat  the  means  of  properly  identifying  them  were  not  at  hand,  and  the 
completion  of  the  report  was  postponed  until  the  materials  for  making 
suitable  comparisons  could  be  obtained.  The  arrival  of  this  collection 
at  Washington  will  permit  the  accomplishment  of  this  object.  The 
writer's  notes  on  the  Brazilian  collections  are  very  full,  and  are  accom- 
panied by  many  photographs. 

Dr.  Charles  LUtken,  Copenhagen,  Denmark,  has  sent  aiQne  collection 
of  European  marine  annelids,  containing  85  species,  mostly  from  Den- 
mark, carefully  determined  and  in  good  condition.  This  collection  is 
of  special  value  as  a  means  of  making  comparisons  with  Korth  Amer- 
ican species,  the  annelid  fauna  of  both  sides  of  the  Atlantic  being  very 
similar,  and  including  many  identical  species. 

Dr.  Gustav  Eisen,  Fresno,  Cal.,  has  forwarded  a  large  collection  of 
identified  earth-worms,  from  S'orthern  Europe  and  California. 

Mr.  Winifred  Steams,  of  Amherst,  Mass.,  has  sent  a  collection  of 
marine  crustaceans,  radiates,  and  worms,  from  Labrador,  made  for  the 
National  Museum.  This  collection  has  been  referred  to  Prof.  A.  E. 
Verrill  for  examination;  it  contains  quite  a  variety  of  forms. 

The  museum  of  Wesleyan  University,  Middletown,  Conn.,  has  sent  a 
collection  of  dry  and  alcoholic  marine-invertebrates  from  Bermuda,  col- 
lected by  Dr.  F.  V.  Hamlin. 

Dr.  George  W.  Hawes,  U.  S.  National  Museum,  has  sent  a  small  col- 
lection of  marine  invertebrates,  in  alcohol,  from  Bermuda. 

Mr.  B.  Q.  Blackford,  Fulton  market,  New  York  City,  has  sent  twenty- 
five  specimens  of  edible  cray-flsh  (Camharus  virilia  Hogen)  from  Mil- 
waukee, Wis.  These  specimens  were  selected  from  market  supplies  in 
Pulton  market,  received  from  Milwaukee,  which  city,  with  Montreal, 
Canada,  furnishes  all  the  crayfish  consumed  in  New  York  City  during 
the  summer  and  fall.  Also  an  18pound  lobster  from  the  coast  of  Maine. 
This  specimen  is  now  being  mounted  dry,  for  the  exhibition  cases,  and 
will  also  be  sent  to  the  London  fishery  exposition. 

From  Mr.  C.  L.  Herrick,  Minneapolis,  Minn.,  has  been  purchased  a 
small  but  interesting  colle(^||^  of  cray-fish,  from  numerous  localities  in 
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Alabama^  and  representing  two  or  three  species.  Also  several  varietieB 
of  CambaruB  virilia  from  lilinnesota. 

Prof.  D.  S.  Jordan,  Bloomington,  Ind.,  has  famished  specimens  of 
sqnilla  and  cnttlefish  from  Venice,  Italy;  shrimps  and  crabs,  from  Ma- 
zatlan,  Mexico ;  and  shrimps,  squids,  and  Physalia,  from  Galveston, 
Tex. 

Mr.  L.  Belding,  Stockton,  Gal.,  has  sent  a  small  collection  of  diied 
specimens  of  corals  and  Echinoderms  from  La  Paz,  Oal. 

Prof.  B.  E.  C.  Stearns,  Berkeley,  Gal.,  has  sent  five  specimens  of 
Badidpes  pleurocristatus  Steams,  a  new  genns  and  species  of  Pen- 
natnla,  obtained  from  the  coast  of  Japan,  by  Mr.  W.  J.  Fisher. 

Messrs.  McKesson  &  Bobbins,  New  York  Gity,  have  sent  four  sped- 
mens  of  cultivated  sheepswool  sponges  (Spangia  gossypina)^  from  Key 
West,  Fla.,  grown  from  cuttings  planted  by  the  agent  of  Mes^srs.  Mc- 
Kesson &  Bobbins.  These  specimens  represent  the  first  successful  a^ 
tempt  at  cultivating  the  commercial  sponges  of  this  country  (a  result 
which  must  have  considerable  influence  vLjH>n  the  future  supply  of  Flor- 
ida), which  are  apparently  much  less  abundant  now  than  formerly,  from 
the  continuous  drain  made  upon  the  fishing-grounds  during  the  past 
ten  or  fifteen  years.  The  specimens  in  question  exhibit  a  growth  of  six 
months,  in  a  depth  of  two  and  one-half  feet  of  water,  and  the  largest 
specimen  has  increased  to  fully  six  times  the  size  of  the  cutting  from 
which  it  was  grown.  In  addition,  there  is  a  much  larger  donation  of 
Florida  sponges  from  the  same  dealers,  containing  53  specimens,  and 
all  the  varieties  and  grades  known  to  the  trade.  The  exact  locality  and 
depth  of  water  from  which  each  specimen  was  obtained  have  been  fur- 
nished, thereby  greatly  enhancing  the  value  of  the  collection.  This 
collection  will  form  the  basis  of  the  economic  display  of  sponges  in  the 
Museum,  and  Messrs.  McKesson  &  Bobbins  have  promised  to  add  to 
it  equally  complete  assortments  of  all  the  Bahama  and  Mediterranean 
commercial  grades.    In  order  to  better  perfect  the  coUection  of  Amer- 

R 

ican  sponges  and  increase  the  size  and  attractiveness  of  the  exhibit,  a 
purchase  was  made  from  Messrs.  McKesson  &  Bobbins  of  thirty  addi- 
tional specimens  of  their  finest  Florida  sbeepswool  sponges.  This  en- 
tire collection  of  sponges  will  be  sent  to  the  London  fishery  exhibition 
of  1883  as  a  part  of  the  American  exhibit.  * 

From  Prof.  H.  L.  Smith,  Geneva,  N.  Y.,  have  been  obtained  (by  pur- 
chase) 1,275  microscopic  slides  of  oceanic  Foraminifera,  selected  from 
the  soundings  of  several  of  the  United  States  naval  surveying  expedi- 
tions, and  of  the  British  exploring  steamer  "Ghallenger,"  mounted  by 
Professor  Smith.  This  collection  is  of  much  value,  and  has  been  studied 
and  identified  only  in  part.  Professor  Smith  made  these  preparations 
with  the  intention  of  writing  a  monograph  upon  the  group,  but  other 
labors  interfering  he  was  induced  to  dispose  of  them  to  the  National 
Museum  at  the  mere  cost  of  the  materials  |^d  in  mounting  them.    The 
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fntnre  working  up  of  so  complete  a  series  of  the  ForamiDifera,  from  so 
maDj  parts  of  the  globe,  woald  reflect  much  credit  upon  the  Maseum. 

Daring  this  year  Mr.  William  H.  Dall  has  turned  over  to  this  depart- 
ment his  very  extensive  and  unique  collection  of  Alaskan  invertebrates, 
excepting  the  mollusks,  all  of  which  he  had  previously  retained  in  his 
own  possession  for  safe  keeping.  Beyond  the  hydroids,  which  were 
studied  and  described  by  Prof.  S.  F.  Clark,  and  the  annelids,  now  in  the 
possession  of  Pi  of.  H.  E.  Webster,  nothing  has  yet  been  done  toward 
working  up  this  interesting  mass  of  material. 

Fossil  Invertebrates, 

Charles  A.  White,  Curator. 

The  accessions  to  this  department  have  been  by  gift  from  private 
persons,  and  by  transfer  from  other  departments  of  the  Government. 
The  personal  donations  are  as  follows: 
J.  W.  Archer.    One  package  fossils  from  Indiana. 
Prof.  Samuel  Aughey.    One  package  of  Cretaceous  and  Laramie  fossils 

from  Western  Nebraska. 
Dr.  Robert  Battersly.    One  package  Tertiary  fossils  from  Ireland. 
Prof.  O.  C.  Broadhead.    One  package  of  Permian  fossils  from  Kansas. 
Prof.  Samuel  Calvin.    One  box  Paleozoic  fossils. 
Ellis  Clarky  jr.    One  package  fossils  from  Haxiaco,  Mexico. 
A.  OatHnger.    An  artificial  cast  of  Oonularia  gattingeri  Safford. 
Theo.  Heihscher.    One  box  Cretaceous  fossils  from  Eagle  Point,  Tex. 
J.  L.  Parr.    One  mass  fossiliferous  Cretaceous  limestone  from  Texas. 
£r.  D.  Pride.    One  box  of  fossils  from  the  Utica  slate  formation,  New 

York. 
€.  F.  Bauchfttssyjr.    One  box  of  fossils  from  Illinois. 
Rev.  J.  Havens  Ricliards.    One  box  Tertiary  fossils  from  Maryland. 
F.  A.  Sampson.    One  package  Cretaceous  fossils  from  Texas. 
Prof,  8.  H.  Trotcbridge.    One  box  fossils. 
Prof.  Henry  A.  Ward.  -  One  package  of  fossil  crabs  from  an  island  in 

the  Gulf  of  Tonquin. 
W.  &  Yeates.    One  ])ackage  fossils  from  Cooperstown,  N.  Y. 

Besides  these  a  few  small  packages  of  specimens  have  been  sent  in 
by  different  persons,  but  they  are  not  of  sufficient  value  to  be  awarded 
a  place  in  the  Museum. 

The  following  accessions  have  been  received  from  other  departments 
of  the  United  States  Government : 

Ninety-eight  trays  of  fossils  from  the  United  States  Geological 
SurveJ^. 

Four  boxes  of  fossils  from  Colorado ;  from  the  Agricultural  Depart- 
ment, being  collections  made  by  the  Commission  for  locating  experi- 
mental artesian  wells. 

Of  the  accessions  by  gift,  those  from  Professor  Calvin  and  Dr.  Bat^ 
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tersly,  respecti^  ely,  are  most  important.  All  the  others  are  acceptable, 
and  Bome  of  them  are  of  considerale  importance. 

Those  which  have  been  received  from  the  United  States  Greological 
Survey  are  of  especial  interest,  as  they  have  served  as  the  basis  of  cer- 
tain official  reports. 

Those  which  were  received  from  the  Artesian  Wells  Commission  con- 
tain large  additions  to  the  mollascan  fauna  of  the  Laramie  ipx>ap,  and 
among  them  are  the  types  of  several  new  species. 

Department  of  Minerals. 

William  S.  Teates,  Acting  Gorator. 

The  department  has  had  368  accessions  by  gift,  a  few  being  valaable ; 
while  a  large  msgority  were  specimens  sent  in  to  the  department  for 
examination  and  report,  and  proved  worthless.  • 

Some  very  good  specimens  have  been  obtained  by  exchange,  notably 
a  fine  lot  of  cancrinite  and  its  associated  minerals  from  Litchfield,  Me. 
Two  specimens  have  been  purchased  during  the  year;  one  a  very  rare 
and  handsome  twin-crystal  of  calcite,  the  other  an  immense  beryL 

The  following  are  some  facts  with  regard  to  the  most  interesting  speci- 
mens received  during  the  year  1882 : 

Col.  P.  W.  Norris  has  contributed  a  handsome  sx>ecimen  of  Egyptian 
jasper  from  the  Buby  Valley,  in  Montana. 

The  twin-crystal  of  calcite,  obtained  by  purchase,  is  associated  with 
native  copper,  to  which  the  crystal  is  fastened  ]  it  is  from  the  Lake 
Sux>erior  copper  region ;  and  since  the  year  1861  it  has  been  in  the 
possession  of  a  gentleman  in  Washington,  from  whom  it  was  purchased. 

The  large  crystal  of  beryl,  also  obtained  by  purchase,  is  from  the 
noted  locality,  Grafton,  ^.  H.  It  is  2  feet  10  inches  long,  and  1  foot 
11^  inches  in  diameter,  and  it  weighs  1,022  pounds.  It  is  a  twin- 
crystal,  and  its  faces  are  remarkably  fine,  the  angles  all  being  perfect. 

From  Eev.  0.  A.  Harvey,  of  Washington,  have  been  obtained  by 
exchange  nine  handsome  crystals  of  apatite  from  Benfrew,  Canada 
These  crystals  are  a  valuable  addition  to  our  collection  of  apatite. 

Probably  one  of  the  most  interesting  accessions  during  the  year  was 
a  lot  of  specimens  from  the  meteoric  fall  of  May  10, 1879,  in  Emmet 
County,  Iowa.  These  were  the  gift  of  Mr.  Charles  P.  Birge,  of  Keokuk^ 
Iowa.  One  of  the  specimens  shows  very  distinctly  the  new  magnesium 
iron  silicate,  Peckhamite,  discovered  by  Dr.  J.  Lawrence  Smith.  The 
specimen  in  our  possession  is  the  identical  one  used  by  Dr.  Smith  in 
determining  the  new  mineraL 

Dr.  F.  M.  Endlich,  the  predecessor  of  the  late  Dr.  Hawes  in  the  man- 
agement of  this  department,  has  contributed  quite  a  number  of  European 
minerals  to  the  collection,  some  of  them  being  very  rare  specimens. 

A  specimen  of  malachite  and  azurite,  one  of  crystallized  cuprite,  and 
one  of  native  copper  were  secured  for  the  department  from  Mr.  F.  H. 
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Smith,  of  Washington,  by  Dr.  F.  W.  Taylor,  the  chemist  of  the  Mnseom. 
The  spacimens,  which  are  qnite  handsome,  are  fh>m  the  Longfellow 
mine  in  Arizona. 

Department  of  MetdUurgy. 

Fbedebioe  p.  Dewet,  Curator. 

In  1882  there  were  56  accessions  by  gift  to  the  department,  but  none 
by  exchange  or  parchase.  Upon  a  trip  to  Colorado,  where  I  was  sent 
by  the  Smithsonian  Institution,  I  collected  42  specimens  of  the  ores  and 
metallnrgical  prodncts  of  that  State,  which  are  very  interesting  and 
valuable.  I  have  also  collected  a  suite  of  characteristic  specimens  of 
iron  ores  from  Virginia.  The  only  other  department  of  the  Gk)vernment 
that  has  contributed  to  this  department  is  the  General  Land  Office^ 
which  has  sent  297  specimens  by  the  surveyor-general  of  Montana,  and 
161  specimens  by  the  surveyor-general  of  Arizona.  There  have  been 
no  specimens  left  upon  deposit. 

The  accessions  worthy  of  si>ecial  mention  in  the  order  of  their  receipt 
are  two  large  pieces  of  ferruginous  cerargerite  (chloride  of  silver)  from 
the  Lake  Valley,  Dofia  Aiia  County,  New  Mexico,  presented  by  Prof. 
B.  Silliman,  representing  ores  from  a  region  which  is  attracting  a  great 
deal  of  attention  on  account  of  the  peculiarities  of  its  formation  and  the 
richness  of  its  ores,  besides  which  the  specimens  contain  a  considerable 
amount  of  silver.  A  suite  of  12  specimens  of  cinnabar  (sulphide  of  mer- 
cury) and  sulphur,  with  their  associates,  from  Sulphur  Bank,  California, 
presented  b}*  Prof.  Jos.  Leconte,  are  especially  interesting,  as  represent- 
iug  some  of  the  phenomena  connected  with  the  deposition  of  a  metal- 
liferous vein  which  is  forming  at  the  present  time,  an  occurrence  which 
is  not  going  on  at  any  other  locality  with  sufficient  rapidity  to  have  been 
observed  as  yet.  A  collection  of  ores  and  metallurgical  products  rep- 
resenting the  resources  of  the  Territory  of  Dakota,  presented  by  the  com- 
mission seeking  the  admission  of  Dakota  into  the  Union  as  a  State,  one 
specimen  of  gold  ore  being  e8X)ecially  interesting,  and  valued  at  $100. 
Among  the  specimens  collected  by  myself  in  Colorado  should  be  e8()e- 
cially  mentioned  a  solid  lump  of  cerargerite  (chloride  of  silver),  from  the 
Bobert  £.  Lee  mine,  Leadville,  Colo.,  containing  $100  worth  of  silver; 
also  two  specimens  of  embolite  (chloro-bromide  of  silver),  in  chert,  from 
the  same  mine,  all  presented  by  the  superintendent  of  the  mine.  Captain 
Jackson ;  and  finally  a  suite  of  specimens  representing  the  course  of  the 
Ziervogel  process  for  the  extraction  of  silver  from  cupreous  ores  as 
practiced  in  Colorado. 

Department  of  Bocks  and  Building  Stonet. 

George  P.  Mebbill,  Acting  Curator. 

Accemans, — ^The  number  of  specimens  of  rocks  presented  to  the  de- 
partment during  the  year  is  1 17 ;  the  number  obtained  by  purchase,  40; 
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the  latter  includlDg  a  valuable  collection  of  Italian  marbles,  collected 
by  Hon.  William  T.  Bice,  United  States  consal  at  Leghorn,  Italy. 

Ko  additions  to  the  collection  have  been  made  by  jiersons  in  the  em- 
ploy of  the  Smithsonian  Institution,  bnt  454  siiecimens  have  been  re- 
ceived from  other  departments  of  the  Government,  chiefly  from  special 
agents  in  the  employ  of  the  Teuth  Ceusas. 

The  accessioDS  of  greatest  interest  daring  the  year  have  been  the 
collection  of  building  stone  collected  under  the  auspices  of  the  Tenth 
Oensus,  and  the  marbles  from  Italy  already  mentioned.  Besides  these 
are  six  samples  of  granite  from  the  works  of  McDonald,  Field  &  Co., 
Aberdeen,  Scotland,  a  i)olished  slab  35  by  35  by  2^  inches  of  gray 
granite  from  Henry  Barker  &  Son,  Quincy,  Mass. ;  ten  blocks,  each  1 
foot  sqnare  and  2  inches  thick,  representing  the  different  styles  of  cut- 
ting aiid  polishing,  from  the  Vermont  Marble  Company,  Sutherland 
Falls,  Yt.;  and  similar  blocks  of  sandstone  and  granite  IromtheMc- 
Dermot  and  Berea  Stone  Company,  Cleveland,  Ohio,  and  H.  Barker  & 
Sons,  Quincy,  Mass.,  respectively. 

Department  of  Library. 

Fbedebigs:  W.  True,  Librarian. 

Accessions  in  1882.— 'The  establishment  of  the  library  being  a  com- 
paratively recent  event,  the  scientific  world  is  as  yet  scarcely  aware  of 
its  existence.  Its  nucleus  consists  of  the  books  presented  by  the  Di- 
rector of  the  Museum  from  his  private  collection.  By  far  the  greater 
portion  of  the  remainder  are  deposited  by  the  Smithsonian  Institution. 
For  the  rest,  the  library  is  indebted  to  our  National  and  State  Govern- 
ments  and  to  a  number  of  scientific  men  and  institutions  in  various 
parts  of  the  world. 

The  distribution  of  the  Museum  publications  has  not  directly  aided 
in  building  up  the  library  to  any  considerable  degree.  It  has,  however, 
undoubtedly  tended  to  increase  the  mass  of  literary  matter  received  by 
the  Smithsonian  Institution,  which  is  practically  the  desired  result. 

Less  than  twenty  volumes  have  been  purchased  with  Museum  funds 
during  the  year;  our  resources  in  this  direction  being  insignificant. 

Messrs.  B.  Westermann  &  Co.,  prominent  importers  in  New  York,  have 
kindly  sent  to  the  library  from  time  to  time  copies  of  newly  imported 
books  for  inspection,  with  a  view  to  purchase.  About  seventeen  vol- 
umes have  been  bought  by  the  Institution  for  the  Museum  during  the 
year. 

The  various  bureaus  of  the  National  Gk>vemment,  particularly  those 
•engaged  in  scientific  research,  have  shown  much  liberality.  I  should 
especially  notice  the  Geological  Survey,  which  has  supplied  copies  of 
all  its  publications  as  fast  as  issued. 

Mr.  G.  Brown  Goode  has  permitted  to  be  made  a  catalogue  of  his 
private  collection  of  ichthyological  and  other  works  to  be  kept  in  the 
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library.    By  this  liberal  arrangement  the  officers  of  the  Mi  Beam  are 
able  to  consult  a  considerable  number  of  books  not  in  its  library. 

One  of  the  most  important  accessions  is  the  Meek  library,  consisting 
of  the  books  collected  by  the  late  Professor  Meek  and  purchased  firom 
his  estate  by  the  Smithsonian  Institution.  It  includes  many  interleaved 
copies  of  important  conchological  works,  filled  with  manuscript  notes 
and  drawings.  The  Linneean  Society  of  London  has  generously  given 
a  complete  set  of  its  valuable  Transactions  and  Proceedings,  and  in 
like  manner  the  Linnadan  Society  and  the  Entomological  Society  of  New 
South  Wales.  The  French  Academy  has  given  a  pieurtial  series  of  the 
Oomptes  Bendus.  The  Imperial  Academy  of  Sciences  and  the  Geo- 
logi<»l  Institute  of  Vienna  have  also  sent  partial  sets  of  their  publica- 
tions. The  French  Government  has  presented  a  copy  of  the  ^^  Etudes" 
of  the  Mi9sian  SoiefUifique  au  Mexique.  We  are  indebted  to  the  Bureau 
of  Statistics  and  Industry  of  New  Jersey  for  a  set  of  its  reports.  It  is 
impossible  to  refer  to  the  contributions  of  individuals  in  this  place. 

Department  of  Plants, 

The  Museum  has  acquired,  through  the  mediation  of  Prof.  Asa  Gray, 
as  a  gift  from  the  Boyal  Gardens  and  Herbarium  at  Kew,  England,  the 
extensive  herbarium  of  Mr.  Joad.  Concerning  this  collection  Professor 
Gray  reports  that.^^  it  is  very  large,  apparently  representing  almost  all 
Enropean,  temperature  Asiatic,  and  North  AfHcan  plants,  in  copious 
specimens  from  the  best  botanists  and  best  collections,  which  have 
been  distributed  in  sets — in  perfect  order — ^having  been  wonderftdly 
cared  for." 

This  collection  has  been  thoroughly  mounted  and  relabelled  under 
the  supervision  of  Professor'  Gray  and  Mr.  Sereno  Watson,  at  the 
Botanic  Gardens,  Cambridge,  and  will  soon  be  available  for  study  in 
'Washington. 

The  herbarium  of  the  National  Museum,  which  was  in  early  days 
deposited  in  New  York  under  the  care  of  Dr.  John  Torrey,  was  in  1868 
brought  to  Washington  and  placed  in  the  custody  of  the  Department 
of  Agriculture,  where  it  has  been  well  cared  for  by  Dr.  George  Ya- 
Bejj  the  botanist  of  that  institution.  This  herbarium  is,  as  is  well 
known,  particularly  rich  in  the  plants  of  North  America,  including  the 
collections  of  all  the  Government  exploring  expeditions,  as  well  as  ex- 
pensive material  gathered  by  exchange  and  special  exploration  under 
the  direction  of  Dr.  Vasey. 

Section  of  Materia  Medico. 

Dr.  James  M.  Flint,  honorary  curator  of  the  section  of  materia  medica, 
reports  as  follows  upon  the  material  nnder  his  charge: 

"  1.  The  materia  medica  section  of  the  Musenm  has  been  enriched  dur- 
ing the  year  1882  by  the  accession  of  1,590  specimens  of  medicines,  most 
of  them  drugs  in  their  crude  state,  as  received  by  the  manufacturing 
H.  Mis.  26 ^15 
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chemist  and  wholesale  dealer.  Of  these  1,188  were  the  gift  of  'arge 
coiniDercial  Arms  engaged  in  this  branch  of  bosinesa,  notably  Messrs. 
W.  H.  Schieffelin  &  Co.,  of  New  York,  Parks  Davis  &  Co.,  of  Detroit 
Mich.,  and  Wallace  Brothers  of  Statesville,  K  0.  Foor  hundred  and 
two  specimens,  consisting  of  drags  from  various  Central  and  South 
American  countries,  which  formed  a  part  of  the  exhibits  of  those  coon- 
tries  at  the  United  States  Centennial  Bzhibition  in  the  year  1876,  have 
been  transferred  by  the  Agricultural  Department  of  the  Government  to 
this  section  of  the  Museum.  Some  of  these  it  is  impossible  at  present 
to  identify,  since  in  some  cases  the  name  has  become  etbced  from  the 
label ;  in  others  they  bear  only  the  vernacular  name  without  reference 
to  botanical  source.  There  are,  however,  many  among  them  of  much 
interest,  which  it  would  have  required  considerable  time  and  effort  to 
have  obtained  otherwise. 

''With  the  exceptions  just  mentioned  the  accessions  have  consisted 
principally  of  standard  articles  of  the  materia  medica,  including  most 
of  the  new  remedies  to  which  the  attention  of  the  medical  profession  is 
at  present  directed. 

''Deserving  of  si>ecial  mention  is  a  fine  collection  of  cinchona  barks, 
I)re8ented  through  Messrs.  Schieffelin  &  Co.,  by  the  firm  of  Howard  & 
Sons,  of  London,  which  comprises  35  specimens  of  carefully  identified 
barks  from  the  cinchona  plantations  of  India,  Ceylon,  and  Java,  where 
the  cultivation  of  the  various  species  of  cinchona  tree  has  become  an  im- 
portant industry ;  important  not  only  to  those  engaged  in  it,  but  to  man- 
kind in  general,  as  giving  the  assurance  of  a  regular  and  unfailing  supply 
of  this  most  valuable  of  all  known  remedies.  This  collection  of  East 
Indian  barks  is  supplemented  by  specimens  of  the  usual  commercial 
barks  from  South  America;  by  cultivated  barks  from  Mexico,  presented 
by  Senor  Hugo  Finck;  and  by  barks  and  herbarium  specimens  of  the 
flowering  branches  of  the  officinal  species  of  cinchona,  from  the  Boyal 
Gardens  at  Calcutta.  Objects  of  interest  in*this  section,  also,  are  varie- 
ties of  Turkey  opium,  in  the  original  packages,  and  a  number  of  rare 
drugs  of  the  Indian  pbarmacopceia,  obtained  by  Messrs.  Schieffelin  & 
Co.,  from  the  museum  of  the  Pharmaceutical  Society  of  London. 

"Special  effort  has  been  made  to  obtain  illustrated  works  on  medical 
botany,  in  order  that  as  complete  a  series  as  possible  of  drawings  of  the 
plants  furnishing  the  drugs  of  commerce  might  be  shown.  These  books 
have  been  obtained  by  purchase,  and  are  already  sufficient  to  supply 
good  colored  plates  of  the  most  important  medicinal  plants  of  this  and 
other  countries.  Photography  has  also  been  employed  in  botanical 
illustration,  and  samples  of  its  work  have  been  received  which  prove 
the  applicability  of  the  method  as  a  cheap  substitute  for  hand-drawing. 

"  2.  An  alphabetical  catalogue  of  the  whole  collection  has  been  pre- 
pared, with  class  references,  by  means  of  which  the  specimens  already 
on  exhibition  may  be  found,  and  the  proper  portion  of  those  in  reserve 
indicated. 
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^*The  classification  adopted  is  as  follows: 

*<  Pftmary  diinsionM. — ^1.  Animal  prodacts;  2.  Vegetable  prodaots;  3. 
Products  of  fementation  and  distillation ;  4.  Inorganic  prodocta.*  The 
first  division  follows  the  usnal  order  of  animal  classification  from  highest 
to  lowest.  The  second  dlTision  is  arranged  in  the  sequence  given  in 
Bentham  and  Hookei's  << Genera  Piantarum."  The  fomth  division  fol- 
lows the  classification  of  Boscoe  and  Bchorlemmer  in  their  ^^Treatise 
ou  Chemistry. 

*^  A  separate  exhibit  has  been  made  of  a  large  collection  of  Chinese 
medicines,  which  came  into  the  possession  of  the  Museum  after  the  Cen- 
tennial Exhibition  at  Philadelphia  in  1876;  630  of  these  articles  were 
found  to  be  in  sufficiently  good  condition  for  exhibition,  and  have  been 
iuGlosed  in  the  standard  jars  of  the  Museum  and  arranged  in  the  cases 
in  the  order  given  above,  except  that  in  the  second  division  the  classifi- 
cation has  been  founded  ou  the  part  of  the  plant  furnishing  the  drug, 
as  roots,  barks,  flowers,  seeds,  &c.  This  was  necessary  on  account  of 
the  impossibility  of  determining  the  botanical  sources  of  many  of  these 
drags.  In  the  light  of  the  valuable  researches  of  Dr.  Porter  Smith, 
medical  missionary  in  China,  as  published  in  his  work  on  the  Chinese 
materia  medica,  this  collection  will  be  found  to  possess  very  great 
interest. 

^^The  regular  series  commences  with  an  illustrative  exhibit  of  the 
forms  in  which  medicines  appear  in  commerce  and  are  prepared  for  ad- 
ministration by  the  pharmacist.  This  terminological  collection  consists 
of  characteristic  sample  illustrating  the  definitions  of  roots,  rhizomes, 
tubers,  and  all  other  forms  of  crude  vegetable  drugs;  the  metals,  metal- 
lic salts,  mineral  and  vegetable  acids,  and  other  chemical  products;  and 
the  pharmaceutical  preparations,  both  solid  and  liquid,  such  as  pills, 
plasters,  tinctures,  sirups,  and  the  rest. 

^'Following  this  are  the  articles  of  the  materia  medica,  arranged  ac- 
cording to  the  classification  previously  given. 

*<  About  500  labels  have  been  prepared,  most  of  which  are  now  in  the 
bands  of  the  printer.  The  labels  are  of  two  kinds:  1st.  Generic  cards, 
that  may  be  of  any  required  size,  and  are  intended  to  give  a  concise  state- 
ment of  the  varieties,  sources,  modes  of  collection  and  preparation,  com- 
mercial value,  and  other  facts  of  interest  concerning  each  of  the  impor- 
tant crude  drugs ;  2d.  Individual  or  specific  labels,  limited  to  a  few 
lines,  giving  name,  source,  theurapeutical  uses  and  doses.  The  prepara- 
tion of  these  labels  is  believed  to  be  the  most  important  work  in  hand 
in  this  section,  since  the  information  thereon  presented  must  supply  to 
tbe  general  visitor  whatever  of  interest  can  attach  to  the  monotonous 
ro^ws  of  bottles  which  comprise  the  collection. 

*^  3.  Early  in  the  organization  of  this  section,  arrangements  were  made 
to  obtain  the  latest  editions  of  the  pharmacopcBias  of  all  nations  where 
such  publications  could  be  found.  These  pharmacopceias  have  an  ofQ- 
eiAloharacter,  and  contain  lists  of  those  substances  of  the  materia  medica 


228  BEPOST   ON  NATIONAL  HU8EUM. 

whose  valne  as  medicinal  agents  have  been  established  by  a  large  expe- 
rience, and  also  those  preparations  and  combinations  which,  from  the 
frequency  or  convenience  of  their  use,  demand  that  authoritative  titles 
be  given  them,  and  such  methods  of  preparation  be  established  as  will 
insure  uniformity  of  strength  and  composition  in  all  cases. 

^<  Collectively,  then,  they  include  the  principal  substances  used  as 
medicines  in  civilized  countries  at  the  present  day.  '  Much  of  the  infor- 
mation regarding  these  pharmacopcDias  was  received  in  answer  to  letters 
sent  out,  through  the  courtesy  of  the  State  and  Navy  Departments,  to 
the  United  States  ministers  and  consuls-general  resident  abroad,  and  to 
medical  officers  of  the  Navy  serving  on  foreign  stations.  All  but  one 
of  the  pharmacopcDias  of  any  considerable  imx>ortance,  so  fiEff  as  can  be 
ascertained,  are  now  in  the  library  of  the  Museum.  Much  time  and  labor 
have  been  expended  during  the  past  year,  and  considerable  progress 
made,  in  the  preparation  of  a  universal  pharmacopodia,  which  shall  con- 
tain a  list  of  all  the  drugs  of  all  the  pharmacopcBias,  with  their  foil  offi* 
cial  synonymy,  and  tables  showing  the  constituents  and  comparative 
strength  of  all  the  preparations.  This  work  being  considered  as  subor- 
dinate to  that  relating  to  the  arrangement  and  labeling  of  the  collection, 
progress  in  it  has  been  slow. 

<<4.  The  collection,  in  its  present  state,  consists  of  3,183  specimens, 
of  which  2,530  are  permanently  inclosed  in  standard  jars  and  bottles  of 
the  Museum,  and  2,150  are  arranged  in  the  cases  and  open  to  public 
inspection.  Comparatively  few  duplicates  are  on  hand,  consisting 
chiefly  of  the  small  surplus  that  sometimes  remained  after  filling  the 
exhibition  jars.  Nearly  all  the  specimens  are  in  excellent  condition  and 
are  secure  from  aU  ordinary  causes  of  deterioration,  except  such  as  may 
come  from  exposure  to  light. 

<<5.  For  the  further  development  of  the  materia  medica  section,  ar- 
rangements have  been  completed  whereby  an  herbarium  of  medicinal 
plants  will  soon  be  obtained.  It  is  proposed  to  exhibit  the  more  important 
of  these  plants,  in  association  with  the  colored  drawings  before  mentioned, 
the  former  to  present  form  and  dimensions,  the  latter  color,  and  details 
of  botanical  structure.  It  is  a  part  of  the  general  plan  also  to  show 
enlarged  drawings  representing  the  minute  structure  of  drugs,  wherever 
structural  peculiarities  may  exist  that  would  aid  in  the  identificatloD  of 
the  drug.  Promise  has  been  given  of  a  valuable  contribution  to  the 
collection,  to  consist  of  the  cinchona  alkaloids  and  other  constituents, 
in  their  various  stages  of  preparation  and  combination.  It  is  hoped  that 
some  generous  and  public-spirited  manu&cturing  chemist  will  undertake 
the  preparation  of  the  corresponding  series  of  the  opium  products.  Mio* 
eral  waters  will  also  find  a  suitable  place  in  this  section,  being  popular 
and  often  efficient  remedies  in  very  general  use.  The  plan  proposed  is 
to  show  each  in  the  quantity  of  10  liters,  and  with  it  its  saline  constitnents 
in  the  exact  weight  which  analysis  has  shown  to  be  present  in  that 
volume  of  the  water,  thus  representing  to  the  eye  the  quantity  of  saliues 
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ingested  with  a  given  quantity  of  water,  and  furnishing  a  quantitative 
table,  without  the  use  of  figures,  for  comparison.  Bottles  of  the  required 
dimensions  are  in  process  of  manufacture,  and  the  necessary  materials 
are  at  hand,  so  that  very  soon  some  of  the  best-known  waters  may  be 
exhibited  in  this  way. 

*^  Among  the  desirable  acquisitions  in  the  future,  though  iierhaps 
the  most  difiBcnlt  to  obtain,  are  the  so-called  'active  principles'  upon 
which  the  therapeutical  proi)erties  of  vegetable  drugs  chiefly  depend. 
Many  of  these  are  known  only  by  name,  except  to  the  few  chemists  who 
have  isolated  them,  often  at  the  expense  of  much  labor  and  material. 
Doubtless  they  may  be  add|^  from  time  to  time,  when  the  Museum 
shall  become  known  as  a  suil^ble  repository  for  such  treasure. 

''The  histor^*^  of  medicine  bught  also  to  receive  attention  in  this  sec- 
tion, and  specimens  should  be  sought  of  the  remedies  i>eculiar  to  the 
practice  of  former  times ;  these  to  be  presented  with  an  account  of  their 
supposed  virtues  and  modes  of  use. 

''  The  medical  practice  of  semi-civilized  and  savage  races  of  men  may 
likewise  be  illustrated  by  a  collection  of  the  things  used  by  them,  in 
whatever  manner,  in  the  treatment  of  disease.  The  fine  display  of  Ghi' 
nese  medicines,  already  referred  to,  is  an  important  contribution  in  this 
direction.  Medical  superstitions  form  another  branch  of  the  subject,  of 
great  interest,  and  illustrative  objects  may  be  found,  not  only  among 
the  unlearned  and  uncivilized,  but  also  in  the  most  highly  civilized  com- 
munities, and  in  use  by  the  most  intelligent  individuals.  To  bring  to- 
gether objects  of  the  several  classes  just  mentioned,  and  to  collect  the 
information  necessary  to  make  them  of  value,  will  require  much  time, 
and  can  only  be  accomplished  by  awakening  the  attention  and  interest 
of  many  people,  in  widely  separated  districts,  who  may  pick  up  articles 
here  and  there  and  note  isolated  facts.  In  the  classification  adopted  by 
the  Museum,  medicine,  surgery,  pharmacology,  and  hygiene  are  classed 
together.  Into  the  section  under  consideration,  therefore,  will  naturally 
faU  everything  that  relates  to  the  treatment  and  prevention  of  disease. 
The  instruments  used  in  medical  examinations,  such  as  the  stetho- 
scope, sphygmograph,  and  clinical  thermometer;  surgical  instruments, 
including  dental  instruments  of  all  kinds,  ancient  and  modern ;  the 
appliances  used  in  the  treatment  of  fractures,  dislocations,  and  deformi- 
ties— all  should  be  presented  in  this  section,  and  a  collection  of  such 
instruments  and  appliances  must  prove  extremely  usefhl  as  a  record  of 
the  progress  that  has  been  made  in  the  art  of  medicine  and  surgery, 
and  suggestive  of  improvements  that  may  be  hoped  for  in  the  future. 
To  obtain  these  objects  will  involve  considerable  expense  on  the  part  of 
the  Museum,  or  corresponding  generosity  on  the  part  of  manufacturers 
and  dealers,  but  they  must  certainly  be  classed  under  the  head  of  de- 
nderata. 

''The  formation  of  a  Museum  of  Hygiene,  to  be  established  in  this  city, 
having  been  undertaken  by  the  Bureau  of  Medicine  and  Surgery  of  the 
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Navy,  it  seems  unnecessary  to  make  any  snggestions  for  the  develop- 
meDt  in  this  direction  of  the  Materia  Medica  section  of  the  National 
Mosenm." 

Section  of  Building  Stones  and  Hocks. 

Mr.  Gteorge  P.  Merrill,  acting  cnrator  of  the  department  of  building 
stones,  reports  as  follows : 

^^The  work  of  cataloguing  has  been  carried  on  as  rapidly  as  possible 
in  connection  with  the  other  work  of  the  Museum,  the  specimens  being 
entered  upon  the  Museum  registers  as  soon  as  possible  after  their  re- 
ception; 611  numbers  have  thus  been  added  to  the  register  during  the 
year,  and  a  card  catalogue  prepared  of  about  the  same  number. 

^<  The  work  upon  the  reserve  series  has  been  almost  wholly  for  the  pur- 
pose of  classifying,  arranging,  and  preparing  for  exhibition.  Several 
thousand  specimens,  which  have  heretofore  been  packed  away  in  boxes 
for  lack  of  proper  space,  have  within  a  short  time  been  unpacked,  and 
will  be  classified  and  arranged  as  rapidly  as  possible.  This  work  is  now 
in  progress,  and  will  yet  require  some  time  for  completion.  In  connec- 
tion with  this  work  some  1,500  thin  sections,  principally  of  building- 
stones,  have  been  prepared  for  microscopic  study.  With  the  death  of 
the  curator  of  the  department.  Dr.  George  W.  Hawes,  this  entire  branch 
of  the  work  has  fallen  upon  me,  and  has  been  performed  to  the  best  of 
my  ability.  The  work  upon  the  exhibition  series  has  been  of  the  same 
nature  as  that  upon  the  reserve,  so  for  as  methods  of  classifying  are 
concerned.  Various  styles  of  cases  fbr  the  exhibition  of  specimens  have 
been  designed  and  are  now  in  process  of  preparation;  a  form  of  label 
has  also  been  decided  upon,  and  several  hundred  prepared,  though  as 
yet  unprinted.  No  duplicate  specimens  have  been  distributed  during 
the  year. 

^<  The  state  of  the  collection  has  been  such  as  to  offer  but  few  induce- 
ments for  work  to  persons  not  connected  officially  with  the  Musuem. 
As  already  noted,  the  building-stone  collection  of  the  tenth  census  is 
placed  in  the  Museum,  and  every  possible  facility  has  been  ftimished 
their  special  agent  for  properly  working  up  the  material.  My  own  labors 
have  been  very  largely  directed  to  furnishing  what  aid  I  was  able  in 
the  way  of  preparing  thin  sections  and  submitting  them  to  microscopic 
examination. 

^<  Owing  the  delay  of  work,  caused  by  the  sickness  and  death  of  the 
curator  of  the  department,  and  the  limited  time  J  have  had  it  in  charge, 
but  little  has  been  published  during  the  year;  a  single  article,  *On  a 
Phosphate  Sandstone  from  Hawthorne,  Florida,'  fhmi  the  pen  of  the 
late  Dr.  George  W.  Hawes,  comprising  all  that  has  appeared. 

^^The  number  of  specimens  at  present  in  the  collection  cannot,  owing 
to  the  limited  time  it  ha.B  been  under  my  control  and  its  consequent  nn* 
assorted  condition,  be  told  with  exactness;  the  following  flguroB  are, 
however,  very  nearly  correct. 
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^^The  total  namber  coustitnting  the  reserve  series  is  9,075;  of  these^ 
but  7,288  are  as  yet  entered  apon  the  Masenm  registers,  and  for  lack 
of  cases  only  aboat  100  are  placed  permanently  upon  exhibition.  For* 
reasons  already  stated  the  number  of  dnplicates  can  only  be  estimated ;. 
it  will,  however,  probably  not  vary  far  from  1,600,  making  a  total  for 
the  whole  collection  of  10,575  specimens,  of  which  only  some  1,100  are 
as  yet  entered  upon  card  catalogues. 

"Of  the  7,288  si>ecimens  at  present  registered,  3,478  belong  properly 
to  the  collection  of  building  and  ornamental  stones,  and  are  mostly  of 
sufficient  size  to  be  dressed  into  cubes  of  four  inches  and  upwards  in 
diameter,  1,322  having  already  been  thus  dressed,  and  only  await  proper 
cases  to  be  placed  permanently  upon  exhibition.  The  remaining  3,810 
specimens  are  mostly  hand  specimens  collected  by  the  United  States 
Geological  and  various  State  surveys  throughout  the  country. 

*<The  collection  comprises  at  present  2,500  thin  sections  of  rocks  pre- 
pared for  microscopic  study. 

'•  The  following  is  a  list  of  the  apparatus  belonging  to  the  depart- 
ment : 

'^1.  One  machine  for  grinding  thin  sections  of  rocks. 

<<2.  One  diamond  saw  for  slicing  rocks. 

'^3.  One  BonwiU's  dental  engine  for  sawing,  boring,  drilling,  or  cut- 
ting away  the  matrix  from  around  ft>8sils. 

^^4.  One  set  of  blow-pipe  apparatus. 

^^5.  One  Grouch  binocular  microscope. 

'^6.  One  Fuess's  lithological  microscope. 

'^Itis  eminently  desirable  that  the  various  specimens  constituting 
the  building*  stone  collection  be  properly  dressed  and  placed  upon  ex- 
hibition as  soon  as  possible.  The  collection  will  then  contain  upwards 
of  2,000  specimens  of  building  and  ornamental  stones,  representing  all 
the  quarries  of  importance  at  present  worked  in  the  United  States,  as 
well  as  many  foreign  ones,  and  will  constitute  an  invaluable  reference 
series. 


APPENDIX  D.— LISr  OP  CONTRIBUTORS  TO  THE  MUSEUM 

m  1882. 

Abgj  Bon.  Thomas  Y.    Alcoholic. specimen  of  viviparous  fish  (Oambusia 

pairuelis) ;  from  near  Yicksburg,  Miss. 
Abertj  Charles.    Specimen  of  bird-skin  {Zamelodia  ludoviciana) ;  from 

District  of  Columbia. 
AdamSj  Dr.  M.  M.    Specimen  of  fungus  found  growing  at  root  of  rad-^ 

ish ;  from  Indiana. 
Adorns^  Mayheu).    Specimen  of  boat-chock ;  from  Massachusetts. 
AffossiZj  Prof.  Alex.    Collection  of  sponges  and  crinoids;  mainly  from* 

the  Blake  Expedition. 
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Ainaleej  Han.  Qeorge.  Yial  containing  lock  of  hair  cut  fix>m  the  head 
of  Sir  Walter  Scott  during  his  last  illness. 

Allatiy  Robert.  Four  coopers'  drafts  of  whaling  vessels'  holds  for  casks; 
from  Massachusetts. 

Allardy  P.  A.    Two  specimens  pyrite  and  hornblende;  from  Kansas^ 

Alleriy  F.  8.  One  butter  knife  made  on  shipboard,  one  pair  of  bone 
scrapers,  one  cleaning  knife,  two  gudgeons,  one  eggei's  bomb  Isipoe; 
from  New  Bedford,  Mass.  Model  of  life-raft  and  windlass,  oneswmd- 
fish  iron ;  from  Connecticut. 

Allen,  J.  A.  Three  fragments  of  a  superior  maxillary,  and  frontal  bones; 
from  mound  in  Texas. 

Allenj  William  0.    Four  si>ecimens  of  fossils;  from  Wisconsin. 

Ailing,  Charles  E.  Two  microscopic  slides  of  worms;  from  the  canal- 
feeder  at  Bochester,  N:  Y. 

Ames,  O.  A.  Two  samples  building  stones  made  by  the  McKnight 
process. 

Anderson,  J.  W.    One  twin  watermelon ;  from  Texas. 

Anderson,  John  C.    Specimen  of  asbestos;  from  Idaho. 

Anderson,  William.  Six  eggs  of  black  snake  (Bascanium  constHctory, 
from  Maryland. 

Archer,  J.  W.  Twelve  specimens  of  Indian  implements  and  two  speci- 
mens of  fossils  {StigmariaJiooidesBrougt.)',  from  Indiana. 

Archer,  Thomas  0.,  Edinburgh,  Scotland.  Model  of  Meuszjnski  appa- 
ratus for  transporting  live  fish. 

Ashmead,  T.  Oraham.  Skins  of  snow-bunting  and  red-winged  black- 
bird; from  New  York. 

Ashen,  L.  M.  0.    Specimen  of  insect ;  from  Mississippi. 

Aughey,  Prof.  Samuel  Font  specimens  of  Cretaceous  and  Laramie  fos- 
sils ;  from  Nebraska. 

Babbs,  Arthur  V.  Small  box  of  Indian  relics,  fossils,  and  shells;  from 
Illinois. 

Backer,  George  0.,  &  Co.  Specimens  of  cotton-seed  and  products ;  from 
Alabama. 

Baker,  N.  O.    Specimen  of  mound  pottery;  from  Tennessee. 

Baird,  Prof.  Spencer  F.    Sj;)ecimen  of  old  piano,  bought  in  1805. 

Baird,  Mrs.  Prof.  8.  F.  One  white,  hand- woven  spread^  about  100  years 
old. 

Baird,  W.  C.  Si)ecimen  of  head  of  fish  {Amia  calva) ;  from  Chattanooga, 
Tenn. 

Baldunfi,  A.  8.  Alcoholic  specimen  of  fish  {Erimyzon  goodei)',  from 
Florida. 

Baldwin^  0.  0.  Two  specimens  of  bird-skins :  Java  sparrow*  NapoleoD 
finch. 

Baldwin,  Isaac  P.    Specimens  of  minerals  and  sand ;  from  Virginia. 

Ball,  James  N.  (deceased),  through  his  daughter,  Mrs.  Laurie  WUkins,  oi/jf. 
Collection  of  minerals,  rocks,  fossils,  Indian  relics,  etc. 
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Barney^  Oolonel.  Leaves  and  ttuit  of  plant  from  U.  S.  of  Colombia, 
said  to  be  a  remedy  for  dropsy. 

Bamumj  Bailey  dk  Sutchinson.  Specimens  in  flesh  of  ant-eater  {Myr- 
meoophaga  jubata)]  gun  (Oataplepas  pntc);  baboon  (Oynoc^halus  bob- 
auin'y  puma;  leopard;  ape;  black  and  gray  ostrich ;  hornbill  (^iMwroA 
bicomi8)'j  3coGkBXooB{Oacatuagalerita);  toacan  {Bhamphaatoacuvieri)'^ 
flamingo  {Phctmoopterus)^  species,  died  in  captivity  at  Bridgeport, 
Conn. 

Bamum^  P.  T.  Specimen  of  fabalous  bird,  and  stuffed  skin  of  snake 
with  three  heads,  made  in  Japan. 

Bamum^  Bichardaon  it  Co.  Collective  exhibit  of  ores,  iron,  car- wheels, 
etc. 

BartUUj  George.  Specimen  of  bird-skin  {Ardea  herodiaa) ;  from  District 
of  Columbia. 

Bartlettj  J.  £.,  and  Sana.  Specimens  of  lance-bag  and  iron  crotch  for 
whale-boat. 

BarUmj  D.  B.y  Tool  Company.  Collective  exhibit  of  edged  tools;  fh)m 
Rochester,  N.  Y. 

Bartonj  Jamea.    Specimens  of  whale-boat  fittings;  from  Massachusetts. 

Batchenj  John  8.  F.  Collections  of  minerals,  fossils,  bailding  stones, 
Indian  relics,  with  specimens  from  the  great  Are  at  Chicago,  HI., 
October  8, 1871. 

Batemanj  T.  P.  Specimens  Indian  relics,  four  i)erforators,  five  spear- 
heads, one  catlinite  pipe,  one  steatite  pipe;  from  Tennessee. 

Baikerahyj  Robert.  Through  Barbara  Bathersby,  one  slide  of  diatoms; 
from  Toome  Bridge.  Also  small  tertiary  sheDs;  from  Antodes,  Ire- 
land. 

Bay  State  Iron  Company,  Boaton^  Masa.  Three  specimens  flanges,  iron, 
etc. 

Beany  Dr.  Tarleton  H.  Specimens  of  fresh  fish,  tench  {Tinea  vulgaria). 
Also  tank  of  alcoholic  fishes  from  Snsquehanna  Biver  at  Havre  de 
Grace,  Md. :  C/icpea«apu{i«Miiia,  Olupea  eaativaliaj  Carpiodea,  Catoatomna 
(two  species),  Lepomia  gibboaua^  Anguilla  roatrata^  Amiurua  catua^  Belone 
longiroatriay  Perea  americanaj  Boccua  amerieanua,  JSaox  retiouUttua^ 
Boccua  aaxatilia,  Semotilua  bullaria. 

Bearcej  Gideon.    Two  8x>ecimens  of  rocks;  from  Maine. 

Beardaleyj  Wilaon.    Bot  of  oysters-shells ;  from  Long  Island,  N.  Y. 

Beardaley  Scythe  Company,  Weat  Winfield,  Conn.  An  exhibit  of  edged 
tools,  scythes,  axes,  etc. 

BetAeTy  if.,  cfir  Co.  Twenty-nine  specimens  showing  method  of  the  manu- 
facture of  gloves,  from  the  skin  to  the  finished  article. 

Beetle,  Jamea.  Si^ecimeu  of  boat-knee,  steam-bent,  model  of  fishing 
boat,  frost  fish  spear,  live-car,  bluefish  squid,  model  of  whale-boat. 

Beetle,  Budolphva.  Dried  specimen  of  frog  found  in  molasses ;  from 
Massachusetts. 
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Behvj  Herr  von  F.  One  bottle  alcoholic  fishes  ( Umbra  hramtri) ;  ftt>m 
GermaDy. 

Belding^  L.  A  large  number  of  specimens  of  the  skins,  nests,  and  eggs 
of  birds,  living  and  alcoholic  specimens  of  snakes,  toads  etc.,  corals, 
shells,  Indian  relics,  alcoholic  fishes,  insects,  mammal  skius,  etc.; 
from  southern  portion  of  Lower  California. 

Belfield,  Dr.  R.  A.  Old  English  penny,  dated  1619,  found  on  "Stiikt- 
ford,"  Westmoreland  County,  Virginia  (General  Washington's  birth- 
place). 

Bellj  James,  United  States  Land  Office.  A  large  collection  of  living 
and  alcoholic  snakes,  birds'  skins,  nests,  eggs,  and  skeletons,  Indian 
relics,  plants,  and  pair  slippers  made  from  skins  of  snakes  {Crotalus 
adamanteusj  Ophibolus  getulus). 

Bendirey  Capt.  Charles,  U.  8.  A.  Forty-six  specimens  and  (twenty-two 
species)  birds'  skins ;  from  Washington  Territory.  One  box  birds' 
skins.    (Deposited.) 

Benedict,  James  E.    One  rake-dredge  for  collecting  in  shallow  water. 

Benedict  dk  Bumham  Manufacturing  Company,  Waterbury,  Conn.  Col- 
lective exhibit  of  brass,  crude  and  manufactured. 

Benton,  Hon.  J.  Casts  of  stone  ax  and  hammer ;  from  Harrison  County, 
Indiana. 

Berry,  F.  J.    Specimen  of  tuclcaho;  from  Tennessee'. 

Bessels,  Dr.  Emil.  Specimens  of  dog  and  cockato  in  flesh ;  fh)m  Wash- 
ington, D.  0. 

BibbinSy  F.  L.    Specimen  of  aluminous  hematite. 

Bierman,  Louis.    One  box  of  Indian  relics  \  from  Illinois. 

Birge^  Charles  P.  Specimen  from  large  meteorite  which  fell  in  Emmet 
County,  Iowa,  in  1870. 

Bishop,  James  N.  Specimens  of  shells;  from  Connecticut.  Also  bottle 
containing  five  parasites  taken  from  a  common  hog. 

Blackford,  E.  O.  Large  collection  of  native  and  foreign  oysters,  lobster 
weighing  18  pounds,  specimens  of  living  and  fresh  fishes ;  from  Allan- 
tic  coast  from  Maine  to  Florida.  Salmonida;  from  west  coast  and 
Territories.  living  tortoise  {Chelonoides  tabulata) ;  from  Venezuela. 
Living  cray-fishes ;  from  Wisconsin. 

Bliss,  L.  F.    Stone  pipe ;  from  Illinois. 

Bloss,  Joseph  B.  Two  sections  of  sperm-whale  jaws  scrimshawed  on 
shipboard  by  sailors. 

Boardmany  Oeorge  A.    Three  boxes  of  birds'  skins ;  from  Maine. 

Bogart,  James  P.    One  box  of  shell  oysters;  from  Connecticut 

Booker,  T.  H.  (through  John  B.  Wiggins).  One  specimen  of  bird  in  flesh ; 
from  Virginia. 

BoumCy  Jonathan.  Specimens  of  whale-boat  fittings ;  ft*om  Massachu- 
setts. 

Boughtan,  Mrs.  S.  H.  {deceased),  through  J.  P.  Kewland.  Specimen  of 
agate ;  from  near  Manitou  Island,  Lake  Michigan. 


REPORT  ON  NATIONAL  HUSEUIL  235 

Baurlandj  Dr.  A.  M.    One  box  of  UnioB ;  from  Arkansas. 

Bowrony  Willam  M.  Specimen  of  manganese  oxide  dendrite;  from 
Virginia. 

BraehBttj  CoL  A.  6.,  U.  S.  A.  Specimen  of  liumming-bird's  nest;  from 
Jefferson  Barracks. 

Bradfieldj  H.  L,  Specimen  of  fossil  shark's  tooth  {Oaleooerdo  falcatus)  ^ 
from  Texas. 

Bradfordj  H.  Twenty  vials,  with  specimens  of  ore  separated  by  ma- 
chinery'. 

Bradfute^  Charles  8.    Specimen  of  gypsum ;  from  Nevada. 

Bradlee  it  Co.  Empire  Chain  Warks^  Philadelphiaj  Pa.  Specimens  of 
m>D  cables  for  hoisting  and  lowering  anchors,  with  specimen  of  anchor. 

Bradl^j  Col  L.  P.,  U.  S.  A.  Section  of  fossil  tree ;  from  near  Fort  Win- 
gate,  N.  Hex. 

Bradstreety  E.  C.    Specimen  of  spider  (Oaleodes) ;  from  Colorado. 

Brady^  E.  J.     Fourteen  skins  of  Australian  birds.    (Purchased.) 

£raii^tii,  Qibhs  &  Co.    ^'  The  imperial  plow." 

Bransfordy  Dr.  J.  F.j  U.  8.  N.  Eight  boxes  of  pottery,  clay  vessels 
(large  and  small),  stone  images,  polished  celts,  etc. ;  fi*om  depart- 
ment Liberia,  canton  of  Nicoya,  Costa  Rica.  Also  specimen  of  Hon- 
duras turkey  {Melegaris  ocellata) ;  from  Guatemala. 

Brewgtery  WiUiam,  Seventeen  specimens  of  birds'  skins ;  from  Arizona* 
Three  specimens  Virginia  Warbler  {Helminihophaga  Virginias). 

Briandj  Capi.  A.y  steamer  ^^  8t.  Oermain.^  Two  living  albino  siredons,. 
bred  from  a  pair  of  black  axolotls ;  from  France. 

Broadheadj  O.  0.    Package  of  fossils ;  from  Kansas. 

Broadnaxy  Benjamin  H.  One  box  of  Indian  rel  ics ;  from  Louisiana.  One 
alcoholic  si>ecimeu  (Neetums  lateralis). 

Broumy  E.  L.  Box  of  birds'  nests  and  eggs,  skin  of  owl  {Asio  rcilsoni- 
anus)y  skin  of  mole  (8oalaps  argentatus)]  from  Wisconsin. 

Broim,  John  B.    Si>ecimen  of  arrow-head;  from  Maryland. 

Brawny  James  Temple.  Two  specimens  of  coral,  thirty-nine  specimens  of 
ethnology;  from  Hudson's  Bay.  Flukes  of  porpoise,  seven  lobster 
pegs;  from  Massachusetts. 

BrotcHy  8.  0.    Specimen  of  mineral;  from  Tennessee. 

BrowfUoWy  W.  P.    Two  boxes  of  minerals ;  from  Tennessee. 

Brush-Swan  Eleetrie  Company.  One  No.  5  electric  machine,  two  lamps^ 
one  parabolic  reflector  and  case  complete,  one  No.  6  lamp.    (Loan.) 

Buelly  A.  E.    Specimen  of  vertebra  of  whale;  from  North  Cai-olina. 

Bulliony  T.  J.    Specimen  of  mineral ;  from  Arkansas. 

Burdeny  H.y  A  Co.  Collective  exhibit  of  horse  and  mule  shoes,  with 
specimens  and  models  of  hoofs. 

BurgsTy  Peter.    Specimen  of  mat  made  of  fibers;  from  Japan. 

Bnrkarty  W.y  Brunn.  Forty  specimens  of  the  woods  of  Europe  used  in 
manufactures. 

Burk€y  Clarence.    Skin  of  Soldier  bird ;  from  Australia. 
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BurJchartj  H.  Z.    Three  specimens  of  ores;  from  Wood  Biver,  Idaho. 
Bumhamy  David.    Three  boat  models ;  from  Massachasetts. 
Bumhamj  A.  M.    Two  boxes  fishing  apparatus;  from  Massachasetts. 

(Purchased.) 
Burr  J  Fearing.    Oast  of  stone  pestle ;  from  Massachasetts. 
Burry  Col  B.  T.j  U.  8.  A.    Living  specimen  of  Oila  monster  {Helodermk 

suspectum) ;  from  Arizona. 
Butler  J  A.  W.  Ten  specimens  of  birds'  skins ;  from  the  Valley  of  Mexica 

Six  skins  of  worm-eating  warblers  (Helmitherus  vermivorus) ;  from  In 

diana. 
Butler^  Cyrus  W.    Two  alcoholic  specimens  of  water  moccasin  {Andi- 

irodon  pisdvoms)}  from  Illinois. 
Butter^  Hon.  M.  C.   Specimen  of  phosphate  rock;  from  South  Carolina. 

Also  silver  ore ;  from  Kew  Mexico. 
Buttrieky  J.  T.    One  box  of  ship's  bread ;  from  Massachasetts. 
Byrony  Oliver  7>.    J^ickel-plated  railroad  spike  fh>m  the  track  nsed  to 

transport  the  car  with  the  late  President  James  A.  Garfield,  to  and 

from  cottage  where  he  died. 
Caleutta  Royal  Botanic  Oardena.    Specimens  of  Cinchona  products,  barks 

(three  varieties),  herbarium  specimens,  and  alkaloids;  from  India. 
Caldwell  dk  Cotoles.    Specimen  of  beetles  {Dynaetee  tityus) ;  from  Korth 

Carolina. 
CalvcTy  Mrs.  Alice  E.    Snit  of  buckskin  clothes,  trimmed  with  beads, 

worn  by  <<  Little  Baven,"  chief  of  the  Arapahoes. 
Camachoy  Bimon.    Skin  of  boa-constrictor ;  from  Venezuela. 
Cambria  Iron  WorhSy  Johnstoumy  Pa.    An  exhaustive  exhibit  of  iron 

and  steel  manufactured  at  their  works. 
Camdeny  Son.  J.  M.    Specimen  of  bituminous  shale;  from  West  Vir- 
ginia. 
Capeharty  W.  B.    Specimens  of  fossil  shark's  tooth;  from  Korth  Caro- 
lina. 
Capnery  Thomas.    Four  eggs  of  Brahmin  hen,  laid  in  two  days,  April  9 

and  10, 1882. 
Carsony  T.  Burr.    Nine  stone  implements ;  from  Tennessee. 
CarteTy  Hon.  Oeorge  W.    Specimen  of  rock  used  for  paving  streets  of 

Caracas,  Venezuela;  also  seed  and  hull  of  mahogany  tree ;  fromPlaza 

Bolivia,  Caracas. 
CarteTy  Samud  B.    Four  stone  relics  and  thirty -six  specimens  of  miner- 
als; from  Maine. 
Cates  &  Nials.    Specimens  of  minerals;  from  Tennessee. 
Cavileevy  C.    Bed  Biver  cart  of  old  pattern,  harness,  and  photograph 

of  post-office  and  house  at  Pembina,  Dak. 
Centennial  Commission  {PhUadelphiay  Pa.y  1876).    29'ine  specimens  of 

building  stones,  also  eleven  boxes  Centennial  records  and  pictures. 
Chadwieky  Mr.    Specimen  of  Greener  harpoon ;  from  Edgartown,  Mass. 
Chalfa/nty  E.  C.    Specimen  of  mineral ;  from  Indiana. 
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Okappdy  Frank  W.  One  liviug  specimen  of  alligator  {AUigiUor  mi  m- 
i^fpimsis) ;  from  Florida. 

Olumf  James  H.    Specimens  of  chalcedony;  from  Magdalena,  Mexico. 

Ohasej  George.  Specimens  of  oil-stones;  fSrom  Wachita,  Ark.  Torkey, 
etc.,  with  samples  of  oil  used  in  sharpening  tools. 

Okeikirej  W.  W.    Bade  flint  implement;  from  Indiana. 

CketteTj  Copt  H.  0.    Foot  jars  alcoholic  fishes;  from  Noank,  Conn. 

Ok%Ui»j  T.  A.  Six  specimens  native  gold  in  qnartz;  from  Eagle  Shaft^ 
Virginia. 

Ckurckj  Joseph^  A  Co.    One  bottle  sea- water;  from  Point  Jndith,  B.  I. 

Olarkj  EUis*    Ten  specimens  fossils ;  from  Mexico. 

OIark|  Hon.  J.  B.  Specimens  of  minerals ;  from  Texas  and  New  Mex- 
ico. 

Clarhj  J.  W.  B.  Fonr  specimens  of  alcoholic  fishes  {Ohaemodes  bos- 
eianus,  Oobiosoma  bosoii) ;  from  Massachusetts. 

Clarhj  Frank  N.    One  bottle  alcohol  fishes;  from  Lake  Michigan. 

Clarij  A.  Howard.    Specimens  of  boat-fittings  from  Massachnsetts. 

Clarkj  E,  R.    Specimen  of  arrow-head ;  from  Indiana. 

Clarkj  Martin.    One  box  of  Indian  relics ;  Irom  Ohio. 

Clayy  Henry.  One  specimen  of  clapper  or  "Nantucket  bell'';  from 
Massachnsetts. 

Oleavelandj  W.  P.  Two  microscopic  slides^  with  sections  of  coral ;  from 
the  Oincinnati  group,  Ohio. 

OlemenUy  Hon.  J.  0.    Specimen  of  limestone ;  from  Georgia. 

Ckvelandj  William  B.  One  specimen  birds'  eggs  {Ampelie  garrvlueYj 
from  Michigan. 

Coffin^  0.  E.    Three  specimens  minerals ;  from  Maryland. 

Coffin^  J.  W.  Specimens  of  Indian  relics,  cane  made  from  whalebone 
on  shipboard,  and  fossils ;  from  Massachusetts. 

Ooite,  Hon.  Bichard.    Specimen  of  limonite ;  from  Texas. 

CoIbj  Luther.  Eight  specimens  of  harpoons  and  lances ;  from  Massa- 
chusetts. 

CoUinSj  D.  E.  Specimen  of  mackerel  {Scomber  Dekayi) ;  from  off  Thatch- 
ei's  Island. 

CoUinSj  Jos.  W.     OoUection  of  fishing  apparatus;  from  Massachusetts. 

CoUinSy  P.  E.    Oil  paintings  of  vessels  and  fishing  scenes. 

Collins^  W.  H.    Specimens  of  wild-pigeon  eggs;  from  Michigan. 

Colorado^  State  of.  Large  collection  of  gold,  silver,  and  lead  ores,  and 
building  stones  (eighteen  tons) ;  from  Gentennial  Exhibition,  Philadel- 
phia, Pa.,  1876. 

CtmUtn,  William  O.    Specimen  of  iron  pyrites;  from  Michigan. 

ConneUj  D.  Specimens  of  Baker  harpoon-gun  and  blackfish-blubber 
hook.    (Purchased.) 

Cook^  H.  8.    One  harpoon,  four  slabs  of  finback  bone.     (Purchased.) 

Cooky  Jonathan.    Specimen  of  ear-bone  of  whale. 
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Cook^  Lieut.  X.  JIf.,  U.S.  A.  Skin  and  skdeton  of  Bocky  Mountain  goat; 
from  Montana. 

iJookj  N.  N.  Pair  of  dnck  tronseFS  worn  by  Mr.  Cook  when  bitton  by 
a  shark. 

Cookj  Stephen.    Spedmens  of  boat-fittings ;  firom  Massachusetts. 

Coolbaughy  Benjamin.  Iron  bear-ti4^  and  anchor,  two  anchor  stones; 
from  Susquehanna  Biver.  Box  of  stone  relics,  from  Bradford  Goonty, 
Pennsylvania  (through  John  B.  Wiggins.) 

Co-operative  Dress  Association.  Esthetic  dresses  of  the  period  1880- 
1882. 

Cope  J  Prof.  E.  D.  Alcoholic  e^^exAmeii  of  Eumeoes  semilineatus ;  from 
Texas. 

Coplay  Cement  Company.  Cement,  crude  and  prepared,  with  illustra- 
tions showing  its  uses. 

Coppelj  E.  C.    Specimen  of  steatite  pipe  ]  from  mound  in  Florida. 

Corbiny  P.  &  F.  Large  collective  exhibit  of  builder's  hardware,  artis- 
tic and  ornamental  designs  in  bronze. 

Corey y  X.  C.    One  bottle  sample  copying  ink. 

Cornell^  J.  &  J.  B.  Collective  exhibit  of  over  forty  objects,  embracing 
articles  of  ornamental  and  practical  iron  work  employed  in  the  build- 
ing industry. 

Corson^  Dr.  Jos.  B.y  U.  8.  A.  Three  living  spermophiles  {SpermcphiUa 
tereticaudus) ;  from  Fort  Yuma,  Cal. 

Couesy  Dr.  EUioUy  U.  S.  A.  Five  bills  oiMelanetta  velvetina;  from  Mas- 
sachusetts. 

Craiffj  Dr.  Thomas  0.,  U.  8.  N.  Alcoholic  invertebrates  and  birds' skins 
{PhcRbetriafuligimtsvSy  Chionisalbay  Priocelln  tenuirostris) }  from  South 
Atlantic. 

Crow  Island  Club  {through  Isaac  Hinckley).  Eight  specimens  of  swans 
in  flesh,  also  specimen  of  goose  {Bemicla  hutchinsi) ;  from  Currituck 
Sound,  North  Carolina. 

Cummingy  W.  M.  Three  alcoholic  specimens  of  fishes  {Oambusia 
patruelis)y  also  box  of  living  plants,  Yenus  fly-trap,  Venus  pitcher, 
trumpet  plants;  from  North  Carolina. 

Cunningham^  Capt.  A.  F.    Alcoholic  specimen  of  snake. 

Cunninghamy  J.  H.    One  small  box  of  minerals ;  frt>m  Arkansas. 

Cunningham,  Patrick.  Wooden  model  of  the  first  breech-loading  dart- 
ing-gun;  series  of  exploded  lances  cut  from  whales. 

Schooner  <*  Lucille  Curtis.^  Alcoholic  specimen  of  deadly  poisonous 
snake  ^^  Oro-co-co" ;  from  Demerara  Biver,  West  Indies. 

Dakota  Delegationy  Centennial  Exhibitiony  Philadelphiay  Pa.y  1876.  Large 
collection  of  minerals  and  ores ;  from  Dakota. 

DalCy  F.  C.y  V.  8.  Steamer  <<  Palos.^  One  tank  alcoholic  fishes,  inverte- 
brates, and  box  of  birds'  skins ;  from  China. 

Darry  John.  Living  specimen  of  bat  (AUalapha  novdMracensis) ;  from 
Agricultural  Orounds,  Washington,  D.  0. 
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Ihrtmouth  College.    Large  crystal  of  beryl  (weight  1,000  pouDds),  piece 

of  red  i>orphyry,  and  samples  of  marble. 
J>ati9onj  J.  L.    Specimen  of  bird's  egg ;  from  ISesr  York. 
Dav%  C.  T.    Specimen  of  insect;  from  Missouri. 
/)arw,  Hon.  H.  0.    Specimens  of  minerals,  ores,  and  coke ;  firom  West 

Virginia. 
DaviSy  J.  N.    Specimen  of  malformed  corn-cob  (of  the  shape  of  the  human 

foot  with  five  toes)  ^  from  Maryland. 
Davisj  W.  E.j  A  Son,    Fresh  specimen  of  tarpum  {Megalops  atlanticus) 

from  Wilmington,  N.  0. 
J)aw9onj  H,  3f.    Specimen  of  sulphide  of  lead;  from  West  Virginia. 
Day^  Kickard  H.    Specimen  of  coral  {Primnoa  reseda);  from  Maine. 
Dc  Liseliiic  Docteur,    Small  box  of  insects ;  from  Europe. 
Ik  Long^'J.  W.    Specimen  of  mineral;  from  Ohio. 
Jknnison  Manufacturing  Company.    Collection  of  indestructible  '^  game- 
counters." 
J>enn%Sj  Waldo,    Two  bones  of  fore  leg  of  a  horse,  with  supernumerary 

toe;  from  Wisconsin. 
J>ent^  J.  P.    Specimen  of  quartz  crystal;  from  Texas. 
Dq^rtment  of  Agriculture^  Raleigh^  N.  0.,  {through  8*  0.  Worth).    Two 

sections  of  trees,  with  tools  and  products  of  the  pitch  and  turpentine 

industry  of  North  Carolina. 
Derbyy  Prof.  0.  A.  Seeds  of  Victoria  regia;  from  Brazil. 
Devoe,  F.  TF.,  &  Co.    One  can  of  luminous  paint. 
Deirey,  Fred.  P.    Specimens  of  iron  and  silver  ores;  from  Virginia  and 

Colorado. 
Diamond  State  Iron  Company^  Wilmington^  Del.    CoUe^ctive  exhibit  of 

iron  and  steel,  railroad  rails,  etc. 
DicfctiMon,  E.    Three  specimens  of  birds'  eggs  (Totanus  melanoleucus)] 

from  Manitoba. 
Dillj  Jos.  T.    Specimen  of  cotton-plant  and  two  bags  of  cotton-seed; 

from  South  Carolina. 
iHr,  Dr.  D.  W.    Specimens  of  minerals ;  from  West  Virginia. 
Ihdge^  CoL  Richard  J.,  U.  K  A.    Piece  of  flexible  sandstone;  fh>m 

North  Carolina. 
Dokertyj  E.  P.    Scales  of  dlligator-gar ;  from  Louisiana. 
Donaldson^  Thomas.    Box  of  rocks  and  sheet-copper. 
Donnelly,  Frank  L.    Alcoholic  specimen  of  embryo  calf  (Bos  taurus, 

jnv.) ;  from  Maryland. 
Doronj  T.  8.    Bottle  of  alcoholic  fishes  and  three  butterflies;  from 

Alabama. 
Dorchester  Union  Freestone  Company »   Collection  of  building  stones  and 

stone  model  of  ^<  Independence  bell." 
Douglass,  E.  A.    Three  arrow-heads;  from  Missouri. 
Douglas,  Jamesj  jr.    Four  stone-mining  hammers;  from  ancient  mine 

in  Chili.    Also  package  of  Indian  relics ;  fi*om  Peru. 
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Douglas  J  John.    Living  specimen  of  siren  {Siren  laceriina)^  of  very  large 

size ;  from  Potomac  Flats,  Washington,  D.  0. 
Doit,  Oapt  John  M.    One  living  Mexican  deer  {Cervus  mexieanus);  two 

living  white-tufted  marmosets  {(Edipua  titi);  one  owl-monkey  {Nycti- 

pitheous  rufipes) ;  from  Panama. 
Drake  J  Mr 8.  Jf.  II.    Specimen  of  stone  relic;  from  Mississippi. 
Drewj  Benjamin  F.    Armor  worn  by  natives  of  Marshall  and  Caroline 

gronp  of  islands,  South  Pacific. 
DriggSj  James  D.    Three  harpoons. 
Drum  Edge- Tool  Company y  West  Watervillej  Conn.    Collection  of  edged 

tools,  scythes,  axes,  etc. 
DugiSj  Prof.  Alfred.    Collection  of  mammals,  birds,  reptiles,  fishes,  and 

fossils ;  from  Mexico. 
Duly  J  A.  A.    Two  eggs  of  ^'  Seabright  bantam." 
Dunn^  Hon.  Poindexter.    Two  specimens  of  minerals. 
DyeTy  W.  Thistleton.    Box  of  botanical  specimens  and  photographs  of 

calabash  carvings ;  from  Boyal  Gardens,  Kew,  England. 
Uarly  B.  Edward.    Drum-fish,  bass,  blackfish,  and  whiting  gear,  used 

by  Saint  Augustine,  Fla.,  fishermen ;  sounder  to  sake  sounds  from 

the  throat  of  sea-tro  ut. 
EarSy  Captain.    Barnacle  taken  from  the  belly  of  a  humpback  whale. 
Eastabrook^  Mrs.  C.  D.    Specimen  of  talc;  fiom  Florida. 
Eastmany  Prof.  J.  B.    Fragment  of  meteorite  which  fell  in  Iowa  County, 

Iowa,  on  the  night  of  February  12, 1876. 
EatoUy  M.  L.    Specimens  of  frogs  and  eggs ;  from  Iowa. 
Eokloffy  T.  W.    Two  specimens  building  stones ;  from  California. 
EdwardSy  Vinal  N.    Nine  boxes  of  specimens  of  alcoholic  fishes  {Lopk- 

opsetta  maoulatay  PhyciSy  Tautoga  onitis)^  etc.,  invertebrates  {Chatopie- 

rus  pergamentaceusy  Loligo  pealiiy  Libinia  duhia)y  miscellaneous  crabs, 

star-fishes,  etc.,  skull  of  deer  and.  miscellaneous  bones,  egg  of  black 

duck,  birds'  skins  and  skeletons  {Mergus  serrator^  Clangula  atbeohy 

Colymbus  septentrionalis),  etc.;  from  Massachusetts. 
Egberty  Augustus  B.    Drawing  of  Salmonoid  fish;  from  Idaho. 
Eggersy  8.y  sr.    Betchen  gun  and  harpoon.  Pierce  &  Eggers  whaling  gun. 

(Purchased.)    One  frost-fish  spear. 
Eiseuy  Oustav.    One  box  of  mammal  skins  and  alcoholic  collection  of 

worms ;  from  California. 
Elliotty  Lieutenanty  U.  8.  Marine  Corps.    One  tank  alcoholic  specimens; 

from  Greenland. 
Emmersouy  W.  Otto.    Six  specimens  of  birds'  skins ;  from  California. 
Endlichy  Dr.  F.  M.    Collection  of  sixty-eight  specimens  of  minerals, 

specimens  of  charred  unshucked  corn,  taken  seven  feet  below  surface 

in  old  ruins  on  San  Juan  Biver,  New  Mexico. 
EvanSy  B.  D.  Specimen  of  rock ;  from  Virginia. 
FaiUy  George  A.  {through  Dr.  E.  Palmer).  Two  stone  axes  and  one  large 

pipe ;  from  Tennessee. 
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Fair^  H.  D.  Jf.    Specimen  of  perforated  stone  foond  near  Arlington, 

two  miles  north  of  Newark,  N.  J. 
Fairbanks  &  Co.    One  large  platform  scale. 
Farley^  Hon.  J.  T.   Specimen  of  ores ;  from  California. 
Farrier^  I.  W.    One  barrel  of  mineral  water ;  from  Texas. 
Fearon^  B.  W.    Specimens  of  minerals ;  from  Ohio. 
FenekeTj  O.     Specimens  of  birds'  eggs  and  ethnologica;  from  Green- 
laud. 
Fischer^  Moritz.    Specimens  of  stone  relics ;  from  Ohio. 
Fkh^  E.  J.    Specimens  of  minerals ;  from  Georgia  and  Tennessee. 
Fisher^  WiUiam  J.    Specimens  of  alcoholic  fishes,  birds'  skins,  Indian 

relics,  etc ;  from  Alaska. 
Fisky  E.  0.    Specimen  of  living  land  pnppy  {Amhlystoma  punctaium)^ 

and  also  specimens  of  bnll  snakes  (Pityoph%%  sayi  hellona)\  fh>m 

Illinois. 
FitcKettj  W.  H.    Specimens  of  minerals  ]  from  Texas. 
Fitzpatricky  8.    Specimens  of  fossil  ferns ;  from  New  Brunswick. 
Flanaginy  H.  W.    Specimens  of  alcoholic  reptiles ;  from  New  Jersey. 
FleteheTy  Dr.  Robert.     Specimens  of  Orohilla;  from  San  Diego,  Gal. 
FooUj  J.  Howard.    Large  collection  of  musical  instruments. 
Forepaughy  Adam.     Elephant  in  flesh,  ^^Mungo;"  died  in  menagerie 

while  on  exhibition  in  Washington  on  April  6  and  8, 1882. 
Foxy  W.  H.    Specimens  of  alcoholic  lizards,  centipedes,  etc.,  also  one 

skin  (PenccBa  illinoevisis) ;  from  Lookout  Mountain,  Tennessee. 
Frenchy  Penrhyn  &  Co.    Specimen  of  black  marble ;  firom  Glen's  Falls 

New  York. 
Frotiy  8.  A.    Specimen  of  Indian  flute ;  from  the  Indian  Territory. 
FulleTy  A.  jV.    Three  eggs  of  coot  {Fulica  amerioana). 
Oallakery  Mis8  L.  Bernie.    Package  of  Japanse  pamphlets. 
OalvtUy  C.  D,    Specimens  of  clay  and  mica  ^  firom  New  York. 
Oamagey  A.  T,    Specimens  of  bone  and  stone  implements,  alsa  fragments 

of  pottery;  from  Maine. 
OanU>ley  Jos.  B.  (through  Hon.  WiUiam  Heilman).    Specimens  of  ores; 

from  Missouri. 
Oandyy  John  W.    Specimens  of  oysters  in  shells ;  from  Gape  May,  N.  J. 
Qanneity  Mrs.  E.  A.    One  whale-ship's  log-book. 
Qamiery  Dr.  J.  A.    Specimen  of  living  Massasauga  rattlesnake  (Oaiuli- 

wna  iergemina) ;  from  Ontario,  Ganada. 
Oassy  Master  Willie.   Specimen  of  snake  ( Ophibolus  getulus) ;  from  Mary- 
land. 
Oatehety  A.  8.    Specimens  of  arrow  and  spear  heads;  from  Kentucky. 

Also  teeth  and  scales  of  garfish ;  from  Louisiana. 

Oattingery  A.    Gast  of  Connlaria  gattingeri;  from  Tennessee. 

OerSy  J.  2>.    Specimens  of  Indian  relics;  frt>m  Wisconsin. 

Oeringy  Frederick.    Specimen  of  fish  {Menticirrus  nebulosus)y  caught  in  a 

herring-net  in  Gloucester  Harbor. 
H.  Mis.  26 16 
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CHhbonSy  WiUiam  0.  {through  Thomas  Donaldson).  Model  in  gold,  silTer, 
and  steel  of  the  steamship  <^  William  O.  Gibbons,"  bnilt  by  Posey  & 
Jones  Company,  of  Wilmiugton,  Del. 

OibbSy  George  J.  Specimen  of  cave  deposit  \  from  cave  at  Breezy  Point, 
on  Gaicos  Island. 

Oilbertj  Charles  H.  Alcoholic  specimens  of  reptiles,  turtles,  etc;  from 
Mazatlan,  Mexico. 

Oallbrethj  Henry,    Specimens  of  Indian  relics ;  firom  Illinois. 

CKllehan^  Alonzo  [through  Dr.  Timothy  E.  'Wileox).  Seven  small  speci- 
mens of  arrow-heads ;  from  mouth  of  Willamette  Biver,  Oregon. 

QiUiSy  T.  N,    Specimens  of  mineral  and  rocks;  from  MississippL 

Oilmer^  0.  K.  Four  specimens  of  fresh-herring  ( Dorosoma  cepedianum) ; 
from  James  Biver,  at  Bichmond,  Va. 

Glasgow  Iron  Company  {through  J.  W.  Hoffman  &  Co.^  agents).  Speci- 
mens of  iron  used  in  shipbuilding. 

Godding^  Dr.  W.  W.  Alcoholic  specimens  of  snakes  {Heterodon  ptaiy- 
rhinus^  Ophibolus  getulus^  and  Eutamia  sirtalis);  from  District  of 
Columbia. 

GoodCj  Mrs.  8.  F.  J.  Specimen  of  sable  muff  (American),  period  1830- 
1840 ;  also  muff  of  the  later  period. 

Gorgasy  W.  C.    Al(*x)holic  specimens;  firom  Texas. 

Gouldj  J.  Loomis.    Specimen  of  horn  spoon,  carved ;  firom  Alaska. 

Goioardj  G.  Specimens  of  skull,  shells,  sea-beans,  candle-nut,  tobaooo, 
stone  implements,  gum,  nnts  used  as  a  perfume  when  powdered,  and 
skins  {Diduneulus  strigirostris) ;  from  Samoan  Islands. 

Grayy  William.    Specimen  of  arrow-point;  from  Dakota. 

Oray^  Prof.  Asa.  Seeds  of  Nymphosa  scutifolia,  latus,  and  dentatOj  from 
Bussia. 

Greeh/y  Lieut.  A.  TT.,  U.  8.  A.   One  box  of  birds'  skins ;  from  Greenland. 

Greene^  Dr.  C.  A.    Specimens  of  snails ;  from  Pennsylvania. 

Green^  General  O.  D.    Skeleton  of  trumpeter  swan  {Olor  huccinaior). 

Chreen^  William.    Specimens  of  Indian  relics ;  from  Illinois. 

Greenwood  Pottery  Company.  Cask  containing  samples  of  pottery;  from 
their  works  at  Trenton,  N.  J. 

Greer^  8.  W.    Specimens  of  fossils  and  minerals ;  firom  Kentucky. 

Griffith^  J.  W.    Two  specimens  of  ship  timber  (steam-bent). 

Grigshyj  0.  8.    Collection  of  Indian  relics ;  from  Tennessee. 

Groves  J  H.  &  J.    Package  of  botanical  specimens ;  from  England. 

GUniherj  Dr.  A.  Specimens  of  birds'  eggs,  alcoholic  mammals,  and 
batrachians;  from  England. 

Gumey^  J.  H.  Specimens  of  birds'  skins;  from  Europe  (principally  JBofh 
tores). 

Gutekunstj  F.  Collection  of  seventy-six  cabinet  photographs  of  promi- 
nent men  of  America. 

HaUerj  W.  J.  {through  E.  P.  Upham).  Specimens  of  Indian  relics;  from 
Huntington,  W.  Va. 
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SaUer,  Mr,    Specimen  of  shad  ( Olupea  sapidisaima) ;  from  Paget  Sonnd. 

Sammandj  S,j  &  Co.  Series  of  light  and  heavy  hammers;  from  Hart- 
ford, Conn. 

Sammond^  Rev,  M.    Specimen  of  lignite;  from  Maryland. 

Hamptonj  San,  Wade.    Specimens  of  minerals;  from  South  Carolina. 

HampUmy  Cutter  dk  Sons.    Exhibit  of  kaolin ;  from  New  York. 

Haney^  William  M.    Specimen  of  rock  and  fossils ;  firom  Maryland. 

Eardyj  E.  D.    Specimen  of  cotton  plant  in  bloom ;  from  Oeorgia. 

Harford^  W.  O.  W.  Two  living  specimens  of  land  tortoises  {Xerobatei 
Agassizii) ;  from  Galifomia. 

Harmon^  Henry  C.  Section  of  the  vertebra  of  a  whale;  from  Stafford 
Cliffs,  Md. 

Harper  J  Houstovon  B.    Specimens  of  arrow-heads;  from  Georgia. 

Harper y  Smith.    An  exhibit  of  rakes  and  hoes. 

Harrington^  C.  B  (through  Thomas  Donaldson).  Model  of  yacht;  from 
Maine. 

Harris^  D.  W.  Specimens  of  stone  relics,  fossils,  concretions,  etc. ; 
from  Looisiana. 

HarriSj  John  S.    GoUection  of  minerals  and  ores ;  firom  Montana. 

Harris^  William  0.  One  alcoholic  specimen  of  troat  {Salvelinus/oniinalis 
jnv.). 

Harrison  &  Kellogg^  Troy^  If.  T.  Exhibit  of  malleable  iron ;  fall  series 
of  products,  embracing  wrenches. 

Hart  J  A.  Wellington.  Specimens  of  Indian  sash,  belt,  pouch,  and  two 
knife-cases  worked  in  porcupine  quills ;  from  Canada* 

Harveyy  F.  L.  Specimens  of  living  reptiles,  and  one  living  snake 
(Heterodon) ;  from  Arkansas. 

HaskeUj  Henry.  Three  specimens  of  bricks  used  in  the  walls  of  the 
mound-builders  at  Aztalan,  Jefferson  Oounty,  and  one  stone  imple- 
ment; from  Wisconsin. 

Hassellj  William^  New  Torh.    OoUection  of  fancy  metal  nails. 

HaweSy  Dr.  A.  M.  Two  saddles  (one  Indian  and  one  Mexican) ;  from  the 
battle-ground  where  Oeneral  Custer  fell. 

HaweSy  Dr.  Oeorge  W.  (deceased).  Alcoholic  specimens  of  marine  inver- 
tebrates ;  from  Bermuda. 

Hawkins^  Capt.  H.  S.y  U.  8.  A.  Specimen  of  spear-head ;  from  Fort 
Thoruburgh,  Utah. 

Hatoleyy  E.  H.  Two  living  sepcimens  of  axolotls,  and  seven  stone 
implements ;  firom  France. 

Hawley^  Wheeler.    Specimens  of  oysters  in  shell ;  from  Connecticut. 

Hayy  0.  P.    Specimens  of  alcoholiq  fishes ;  from  Indiana. 

Haydeny  C.  8.    Specimens  of  minerals,  snail-shells,  etc. ;  firom  Maine. 

Eaydeny  Walter.  Specimensof  birds' skins,  eggs^  and  Ooleoptera;  from 
Moose  Factory,  Hudson  Bay  Territory. 

Hayes^  W.  I.    Specimens  of  living  salamanders ;  from  Korth  Carolina. 
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Haywood^  William  P.  Specimen  of  model  oyster-rake;  finom  New 
Jersey. 

Hazard  jr.  J  Roland  Oibson,  Six  specimens  of  birds'  eggs,  three  alba- 
tross, and  three  penguin ;  from  Falkland  Islands. 

Hazard  Powder  Company,  An  exhibit  of  powder;  from  Hazaidville, 
Conn. 

Heilackerj  Theo,  {through  0,  C.  Ouasick).  OoUection  of  minerals  and 
rocks ;  from  Texas. 

Hemphillj  Henry.  Specimens  of  land  and  fresh-water  shells;  from 
Minnesota. 

Hensliall^  J.  A.    Specimen  of  alcoholic  fishes ;  ftom  Florida. 

Hercules  Wind-Engine  Company.    Model  of  wind-engine,  for  raising  water. 

Heringj  C.  J.  OoUection  of  alcoholic  specimens  of  reptiles,  shells,  and 
insects;  pottery,  blue  macaw;  hammock  made  from  fibers  of  the  Yta 
plam ;  and  one  living  Iguana  tubereulata;  three  boxes  of  Coleoptera, 
dried;  from  Surinam. 

Hemdonj  Thomas.  H.  Specimen  of  rattlesnake  {Crotalus  adamaiUeus); 
from  Leesburg,  Fla. 

Herran^  Thomas.  Eight  specimens  of  pottery  and  stone  relics  from  In- 
dian graves  in  United  States  of  Oolombia,  South  America. 

Herreraj  Alfonso.  Collection  of  alcoholic  fishes  and  reptiles ;  from  Mex- 
ico. 

Herrickj  C.  Specimens  of  Indian  relics  and  cray-fish;  from  near  Flor- 
euce,  Ala. 

Hersey^  J.  Clarence.    GHiree  specimens  of  shrews ;  from  Colorado. 

Hessdy  Dr.  Rudolph.  Fresh  specimen  of  lizard  {Lacerta  viridis) ;  from 
Germany. 

HeymaUj  8.    Box  of  rocks ;  from  Tennessee. 

Historical  and  Scientifio  Society y  Winnipeg.  Tank  of  alcoholic  fishes; 
from  Manitoba. 

Hobarty  Aaron  K.  Model  of  herring  smoking  and  packing  house ;  from 
Maine.    (Purchased.) 

Hodgcj  E.  B.  Specimen  of  brook  trout  {Salvelinus  fimtinalis) ;  firom  New 
Hampshire. 

Holabirdj  8.  B.  Pieces  of  iron  taken  from  the  stem  bearings  of  U.  S.  S. 
"  Ordnance." 

Holcomb^  C.  W.    Package  of  ferruginous  clay. 

HoUj  Hiramj  &  Co.    Series  of  tools,  corn-cutters,  etc 

Hooper  J  0.  W.    Specimens  of  clay  and  sandstone;  firom  Alabama. 

Horanj  Henry.    Salted  specimen  of  fish  {Selene  argentea). 

Houckj  Hon.  L.  0.    Specimen  of  galena ;  firom  Tennessee. 

HowCy  Rev.  8.  8.    Speoimeus  of  Indian  relics ;  from  Iowa. 

Howell,  D.  r.  Six  bottles  of  embryonic  fishes  {Stizosiedium  wtreum) ; 
from  Lake  Erie. 

Hubbard,  George  A.  Transverse  section  of  cherry  tree  1}  by  10  IncheB, 
showing  rate  of  growth. 
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Eubbs^  A.    Can  of  alooholio  fltth  {Enneacanthus  sp.};  &om  Missouri. 
Hudson^  Oeorge,  A,   Eight  speoimens  of  shad  (Olupea  sapidissima) ;  from 

Cedar  Keys,  Fla. 
Hudiony  WiUiam  H,    Twelve  botanical  specimens  and  two  specimens  of 

lizard  {Orotaphytus  collaris)]  firom  Texas. 
Eudion^  WiUiam  S.    Specimen  of  gypsnm   (snlphate  of  lime) ;   from 

Colorado. 
EugheSy  F.  M.    Box  of  Indian  and  mound  relics ;  from  Ohio. 
Euwberty  Dr.  Fred.    Small  box  of  insects ;  from  Illinois. 
Eungerfordy  Dr.    One  box  of  shells;  Irom  China. 
Euntery  B.  W.    Specimen  of  iron  carbonate ;  from  Maryland.  Also  lock 

from  door  of  the  State-honse  at  Bichmond,  Va.   (Used  from  1861-^65.) 
Euntery  Thomas  O.    Specimen  of  mineral ;  from  California. 
Etutseyy  WeUs  di  Co.    A  large  exhibit  of  manufactured  steel,  bar  and 

shape. 
EutchtJiSy  J.  jET.    Section  of  vine  showing  asserted  hybrid  growth  of 

the  grapevine  with  the  pecan  tree;  from  Texas. 
EyamSy  0.  W*    One  box  of  shells ;  from  South  Carolina. 
InmaUy  Samuel  W.  {treasurer  International  Cotton  Exposition.  Two  large 

boxes  of  foreign  cottons  exhibited  at  the  Atlanta  Exposition,  1881. 
Iron  Clad  Paint  Companyy  Clevelandy  Ohio.    An  exhibit  of  crude,  lump^ 

and  manufactured  paint. 
Irt^ingy  Thomas  J.     Four  specimens  of  lobsters  {Eomarus  americanus) 

of  a  very  young  stage;  from  Massachusetts. 
Ivanhoe  Paper  Company,    An  exhibit  of  paper  and  its  mannfocture. 
Jacksany  Charles  A.    Building  model,  scale  ^  inch  to  the  foot,  of  men- 
haden carryaway  boat ;  from  Long  Island,  N.  Y. 
Jacksony  Capt.  John  D.    Specimen  of  chloride  of  silver  ore,  weight  ten 

pounds,  value  $100.   One  specimen  of  jasper ;  chlorobromide  of  silver, 

two  specimens. 
Jamaica  Institutey  Public  Museum  of  {through  James  John  Bowery).  Alco- 
holic collection  of  fishes  (one  hundred  and  eighty-three  specimens), 

forty  species;  from  Jamaica. 
JohnSy  H.  W.    Collection  illustrating  the  uses  of  asbestos,  with  various 

samples. 
Johnsony  8.  M.    Four  fresh  lobsters  from  the  coast  of  Maine,  said  to  be 

IJ  years  old. 
Johnstony  Walter.    Skin  of  duck  {Dendrocygna  fulva) ;  from  California. 
JoneSy  Dr.  Edward  8.    Living  specimen  of  striated  marmoset  {Jacchus 

vulgaris). 
JoneSy  Dr.  WiUiam  H.y  U.  8.  N.    Three  boxes  of  birds'  skins,  minerals, 

rocks,  shells,  etc.,  also  one  tank  alcoholic  fishes  and  invertebrates; 

from  Alaska. 
JoneSy  James  F,    Specimens  of  cotton  seed,  plant,  and  blooms;  from 

Georgia. 
Jouetty  Mrs.  J.  E.    Specimens  of  fossil  bones  and  teeth ;  from  bed  of 
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Beaufort  Biver.   Also  alcoholic  squid  {Loligo  sp.) ;  from  off  Beaufort, 

S.  O. 
Jordan^  Prof.  2>.  8.    Alcoholic  invertebrates ;  from  Italy  and  Mexico. 

Six  tanks  alcoholic  fishes,  invertebrates,  and  reptiles ;  from  Mexico 

and  Texas. 
Jouyy  P.  L,    Five  boxes  of  natural  history  specimens  (consisting  in  part 

of  one  hundred  and  thirteen  birds'  skins  and  one  tank  alcofaoUc 

iishes);  from  Japan. 
Julieny  Dr.  Alexis  A,    Dried  skin  of  iguana  (Iguana  tubercuUUa)}  from 

Gulf  of  Mexico. 
Kane^  D.    Specimen  of  limonite^  from  New  York. 
Kane^  Dr.  John  J.,  U.  8.  A.    Specimen  of  ore  for  report. 
Karrj  W.  W.    Specimen  of  caterpillar  {JSaoles  imperiaiis) ;  from  Wash- 
ington, D.  0. 
Keithj  M.  0.    Large  collection  of  clay  vessels,  and  fragments  of  same; 

Btatues,  stone  pestles,  rubbing  stones,  metates,  and  fragments ;  from 

Costa  Rica.  ^ 

Kelleher,  Daniel.  Large  Brand  lance,  hand-lance  bomb  Kelleher  patent, 
Kenttporthy^  C.  J.  Silver  button ;  taken  from  mound  in  Southern  Florida. 
JTerr,  W.  C.    Twenty  crates  of  building  stones ;  from  North  GaroliDa. 

(Purchased.) 
Kewj  England^  Royal  Gardens.    Seeds  of  Cinchona  ledgerina. 
Kidwellj  L.  F.    Three  specimens  of  minerals ;  from  Texas. 
Kellogg^  Dr.  D.  8.    One  box  of  arrow-heads  and  fragments  of  pottery; 

firom  New  York. 
Kimhallj  W.  8.^  &  Co.   Collective  exhibit  of  tobacco,  fine  cut,  cigarettes, 

etc. 
King^  Samuel  L.    Specimens  of  limestone  and  dolomite;   from  Ten- 
nessee. 
King  J  J.  W.   Jaw,  with  teeth,  of  fresh-water  drum  (Haploidonotus  grun- 

niens). 
Kitey  W.  A.    One  box  of  Indian  relics ;  from  Tennessee. 
Kitej  Dr.  J.  Alban.    One  box  alcoholic  eggs  of  shad  ( Clupea  sapidissima) ; 

from  Quantico,  Ya. 
Knickerbocker  Ice  Company ^  Philadelphiay  Pa.    Wagon  and  tools  used  in 

cutting  and  handling  ice. 
Knorry  Budolph.    Specimen  of  young  whippoorwill ;  from  Washington, 

D.  C. 
Knowlesj  ThomaSj  &  Co.   Sixteen  specimens  of  whaling  apparatus.  (Pres- 

ent.)    One  whaling-gun,  one  walrus  tusk. 
KnowleSy  George.    Specimen  of  ear-bone  of  finback  whale ;  baigo  made 

by  negro  whaleman  on  shipboard. 
KohbCy  Maj.  William  A.,  U.  8.  A.    Two  specimens  of  birds' eggs  {Cardi- 

nalis  virginianay  Molothrus  ater) ;  from  Alabama. 
Kobelty  Dr.  W.    Forty-five  species  of  new  and  rare  land  shells;  from 

Europe. 
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KrideTj  John.    Skin  of  white  owl. 

Kumblaunnj  Alex.    Complete  set  of  steel  flies;  from  Philadelphia. 

Kummerfeldy  J.  F.    Specimen  of  arrow-head;  from  Iowa. 

Laddj  H.  T.    Fragments  of  Indian  pottery;  from  Alabama. 

Lancrofty  0.  H.  and  H.  8.    One  box  of  salts  of  nickel. 

Langdonj  8.  J.  Small  piece  of  Indian  pottery ;  from  the  lava  beds,  Lit- 
tle Wood  Eiver,  Idaho. 

LarcOy  A.  Box  of  alcoholic  ^shes  (8ebastode8  umbrosuSy  8.  rvbridnotuSy 
CUkarichtkySy  Liooottus  hirundOy  Annarhichthys  oceUatuSy  Paralichthygy 
Liolqn8)y  etc. ;  from  Galifomia. 

Laurence  &  Co.  Eighteen  specimens  of  whaling  apparatus ;  frt>m  Mas- 
sachnsetts. 

Lawrenccy  George  If.  Two  boxes  of  birds'  skins,  eggs,  and  moanted 
specimens. 

Laicsony  Capt.  OharleSy  Schooner  Herman  Babson.  Specimen  of  flsh-hook 
cut  from  mouth  of  a  halibut  on  coast  of  Greenland,  summer  of  1882, 
similar  to  those  used  by  fishermen  on  coast  of  Northern  Europe. 

Xfo,  Dr.  Isaac.  Fifty-three  boxes  of  shells,  one  box  of  minerals,  one 
box  maribe  invertebrates;  from  Chester  County,  Pennsylvania. 

Lea,  J.  8.    One  specimen  of  mineral ;  from  New  Mexico. 

Le  Barony  J.  Francis.  Three  specimens  of  shells;  from  mound  in 
Florida. 

Le  ContCy  Jos.    Eleven  specimens  of  minerals ;  from  Galifornia. 

Lee,  W.  F.  Twenty-three  specimens  of  agates ;  samples  of  natural, 
colored,  and  white  cottons:  four  sketches  of  ruins;  also  one  box  (two 
specimens)  of  pottery,  stone  carvings,  and  implements. 

Leonard  dk  Ellis.    Gollection  of  oils  and  vaseline. 

LeiciSj  William.    Two  harpoon-guns. 

Lewisy  F.  L.    One  stone  relic  and  fossil  mollusk ;  from  West  Virginia. 

LeiciSyJames  F.  One  box  of  living  rattlesnakes  and  larva  of  green^worm 
(Cithironia  regalis) ;  from  West  Virginia. 

Lindsleyy  Dr.  J.  M.  Four  specimens  of  Indian  pottery ;  from  Missis- 
sippi. 

Unnaan  Society  {through  William  Macleayy  Sydneyj  Australia).  One 
skeleton  of  dugong,  forty-three  birds'  skins,  and  one  keg  of  alcoholic 
fishes  (two  hundred  and  seven  specimens) ;  from  Australia. 

Lipseyy  W.  B.   Specimen  of  Japanese  persimmon  raised  at  Archer,  Fla 

Little  Bock  and  Fort  Smith  Bailroad  Company,  Gollection  of  rocks  and 
ores ;  from  Arkansas. 

Logan,  Hon.  John  A.    Three  specimens  of  minerals  from  Illinois. 

Ixn'dy  H.  di  6.  W.  Ninety-five  samples  of  white,  tanned,  and  tarred 
netting. 

Lothropy  L.  D.  A  collection  of  fishing-tackle  used  by  the  Gloucester 
fishermen  on  Grand  Banks. 

Lougheedy  8.  D.    Specimens  of  shale;  from  Washington  Territory. 
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Lovtj  William  B.  Nine  specimenB  of  gold  quartz;  from  Onlpoper 
County,  Virginia. 

Ludworthj  George  B.  Two  alcoholic  specimens  of  snakes  ( Tropid4>eUmim 
kirtlandii)]  from  Michigan. 

Lugger^  Otto.  Specimen  of  bird's  nest  {Opyselus  cayefwiumM)]  from 
Demerara,  West  Indies. 

Lutkenj  Dr.  Chr.  One  alcoholic  specimen  of  Trachypterus  aroticus;  from 
Iceland.    Also  collection  of  European  annelids,  comprising  eighty- 

\    five  specimens  in  alcohol. 

Luttrell^  Chester.    One  box  of  stone  relics;  from  Alabama. 

Luford^  Dr.  E.  JJ.  Specimen  of  sea-mouse  {Aphradita  aculeata) ;  taken 
from  lobster  pot  at  Vinalhaven,  Me. 

Mackey  &  Pindar.  Eight  specimens  of  whaling  apparatus ;  from  Massa- 
chusetts. 

Ma^Bae^  Donald.  Specimens  of  siren  and  Necturus  punctaUu;  from 
North  Carolina. 

Ma^cy,  Joseph  B.  Seven  specimens  of  whaling  apparatus  used  by  Kan- 
tucket  whalemen. 

Macyj  Zaccheus.    One  whale-ship  coopei's  set.    (Old.)  « 

Mandevillej  W.  Specimen  of  sulphur  oxide  of  manganese ;  from  Penn- 
sylvania. 

Mann^  B,  Pickman.  Living  specimen  of  homed  frog  (Phrynosoma  cor- 
nutnm). 

Mapesj  John  0.    Six  specimens  of  minerals ;  from  'Sew  York. 

Mar  ley  ^  To  Gee.   Three  specimens  of  stone  implements;  firom  Tennessee. 

Marshy  Prof.  0.  0.  Cast  of  Pterodactyley  with  wing  membranes  at- 
tached. 

Martin  &  Co,    Collective  exhibit  of  lampblack  and  its  manufacture. 

Martin^  Capt.  8. 1.  Collection  of  cod  and  haddock  trawls,  lobster  pots, 
herring-nets,  etc.    (Purchased.) 

Mason  &  Hamlin^  New  York.  Cabinet  organ  complete,  with  models 
showing  interior  workings  of  pianos  and  organs. 

Masony  H.  B.  Specimen  of  gun-harpoon,  and  harpoon  with  explosive 
head. 

Mason^  Prof.  Otis  T.  Fragments  of  pottery  and  piece  of  white  jasper; 
from  Cahokia  mound,  Illinois. 

Mather  y  Fred.    One  bottle  of  living  worms;  from  New  York. 

Maw  iSk  Co.y  England'.  Large  and  collective  exhibit  of  ornamental  tiles; 
from  Centennial  Exhibition  at  Philadelphia,  Pa.,  1876. 

Maxey^  Hon.  8.  B.  Specimens  of  ores  and  minerals  and  mineral  water; 
from  Texas. 

Maawellj  John.    Specimen  of  building  stone ;  from  Pennsylvania. 

Maydole^  2).,  db  Co.    Full  series  of  light  and  nickel-plated  hammers. 

MoAdamSy  Hon.  William.    One  tank  alcoholic  fishes ;  from  Illinois. 

McBathy  Edgar.    Mounted  specimen  of  sqairrel  {Sdurus  oarolineensis). 

McCrory,  J.  A.    Package  of  hemp  fiber ;  from  Florida. 
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MeCuUoughj  John.    Twenty-four  specimens  of  whale-boat  fittings. 

MeDermoU  &  Co.    Eight  boxes  of  building  stones ;  from  Ohio. 

MeBonaid^  Field  &  Co.^  Aberdeen^  Scotland.  Six  specimens  of  building 
stones ;  from  Scotland. 

MeDonald,  E.  .0.  Three  specimens  of  ^yrite  in  slate ;  from  West  Vir- 
ginia. 

MeDonaldj  F.  8.  One  specimen  of  limonite  and  two  specimens  of  pyrite ; 
from  Virginia. 

MeDonaldy  Col.  j9f.,  U.  8.  F.  C.  Alcoholic  specimens  of  shad  {Clupea 
9apidis9ifna)j  carp  (Cifprinus  carpio) ;  from  Potomac  Biver.  Tyloaurua 
UmgirostriSj  Achirus  lineatuaLepomiagibbosus^  CarasaivsauratuajFund- 
ulus  diaphanus,  also  shells;  from  Cherrystone,  Va.  Specimens  of 
fishes  taken  from  top  of  McDonald  fishway,  Fredericksburg,  Va. 
(Boccus  lineatvSy  Catostomus  commersoniij  Amiurtis  catuSy  and  LepomU 
pallidus). 

McDougalj  A.  0.    Specimen  of  Indian  pottery ;  from  Arkansas. 

McDuffin^  James  B.  Specimen  of  glass  snake  (Opheosaums  ventralis)^^ 
from  Georgia. 

McKay^  C.  L.  Eighteen  boxes  of  general  natural  history  specimens 
and  ethnologica ;  from  Alaska. 

McKesson  &  BoVbinSj  New  York.  Three  boxes  of  commercial  sponges ; 
from  Florida. 

McKinneyj  Oeorge.  H.    Specimen  of  beetle;  from  Kentucky. 

McLain^  Q.  M.  Builder's  model  of  fishing  schooner,  ^  inch  to  the  foot; 
from  Massachusetts. 

McLean^  John  J.  Four  boxes  of  ethnologica,  minerals,  one  bale  snow- 
shoes,  specimens  of  basket- ware,  etc.;  from  Alaska. 

McLean^  J.  P.    One  box  of  Indian  relics ;  from  Ohio. 

Ifelfanfien,  Dr.  C.  T.    One  bird-skin  [Ampelis  cedrorum)]  from  Florida. 

McNeil  &  Archer.    Large  exhibit  of  iron,  gas,  and  water  pipe. 

Meehanj  Thomas.  Two  hundred  and  sixty  bottles  of  seeds  of  plants  and 
flowers.    (Purchased. ) 

Me%gsy  M.  C.  One  skull  of  Indian,  skull  of  antelope  (Antilocapra  ameri- 
(Wtta),  two  skulls  of  beaver  {Castor  fiber) ;  from  Iowa.  Specimen  of 
building  stone ;  from  Minnesota.  Cinnabar ;  from  Fort  McKavett, 
Texas. 

Meinung,  Alex.  C.  One  specimen  of  stone,  natural  foripation ;  from 
North  Carolina. 

Mclzer^  James  P.  Small  collection  of  insects  taken  from  birds ;  from 
New  Hampshire. 

Mercer  J  R.  W.  Seven  boxes  of  minerals,  Indian  relics;  from  Ohio, 
Tennessee,  and  Georgia. 

Merchant^  C.  B.    Three  Brand's  bomb-lances. 

Merchant^  Oeorge.    Six  boxes  fishing  apparatus. 

Merriamj  Dr.  C.  Hart.  Box  of  birds'  skins  and  fresh  specimen  of  sal- 
mon {Salmo  salar  var.  sebago) ;  from  New  York. 
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MerriUy  George  P.    Eleven  specimens  of  rocks;  from  Maine.    Also  one 

'^planchette." 
Merrillj  W»  A,    Living  specimen  soft-shell  turtle  {Aspidonectes  «ptfii- 

fer) ;  from  Iowa. 
Metcalfj  Charles.    One  box  of  quail  eggs. 
MiJcelly  J.  Jenkins.    Specimen  of  cotton  plant  and  three  bags  of  cotton 

seed ;  from  Edisto  Island,  South  Carolina. 
MiJclinj  Dr.  J.  B.    Three  specimens  of  Indian  relics;  from  Tennessee. 
Miles  Brothers  &  Co.    Collective  exhibit  of  bristles,  feathers,  camel, 

and  badger  hairs  used  in  the  mannfactnre  of  brushes. 
Miller^  J.  JJ.    Small  package  of  flowers ;  from  Texas. 
Mills^  Clark.    Metalhc  cast  of  section  of  the  throat  of  60-foot  whale. 
Mills^  Henry.    Two  boxes  fresh-water  sponges ;  from  Niagara  Biver. 
Minor  ^  F.  0.    Specimen  of  insect;  from  Louisiana. 
Mintonj  Hollis  &  Co.j  StoJce-upon-Trent^  England  {through  Sliarpless  A 

Waits^  Philadelphia^  Pa.).    An  exhaustive  collection  of  useful  and 

ornamental  tiles. 
Mitchell^  Oapt  J.  C.    One  tank  alcoholic  fishes,  containing  twenty-seven 

species ;  from  southern  coast  of  United  States. 
MitcheUj  Dr.  W.    Four  specimens  of  stone  relics ;  from  Tennessee. 
Money  J  Hon.  H.  D.    Specimen  of  pyrite ;  from  Mississippi. 
Moore^  Oeorge  H.  H.    Specimen  of  fresh-water  drum  {Haploidonotus 

grunniens) ;  from  Colorado  Biver,  Texas. 
Morehead  &  Co.    Sheet  of  rolled  iron,  15  by  7  feet,  f  inch  thick. 
Morgan  Hon.  J.  T.    Box  of  clay  and  sand ;  from  Missouri. 
Moulton^  J.  H.    Head  and  tusks  of  walrus  (Rosmarus) ;  two  skeletons  of 

fur  seal  (Callorhinus  ursinus) ;  from  Alaska. 
MilcJce^  Dr.  Franz.    Specimen  of  arrow-head ;  from  near  Sandford  Lake, 

Florida. 
Myriekj  A.  M.    Wooden  mortar  and  pestle,  formerly  carried  on  whale- 
ship. 
'  Nealy  Dr.  James  C.    Two  specimens  of  black  snake  {Ba^canium  eonstrie- 

tor) ;  from  Florida. 
Needham^  O.  F.    Specimen  of  bird-skin  (Gyanoeitta  brisiaia)^  living  king 

snake  {Ophibolus  getulus) ;  from  Maryland. 
Nehring^  Prof.  A.  L,    Small  box  of  fossil  mammals  {Myodes  torquatus^ 

Lagomys  hyperboreus) ;  from  Germany. 
Nelson^  E.  W.    Specimen  of  deer  antlers ;  from  Alaska. 
Nelson^  Wolfred.    Alcoholic  specimen  of  coral  snake ;  from  Panama. 
Nery^  E.  B.    Skin  of  eel  {Anguilla  rostrata) ;  from  Delaware. 
New  Bedford  Cordage  Company,    Seven  samples  of  cordage. 
Newcombj  B.  X.,  U.  8.  JT.    Two  small  packages  mosses,  seven  specimens 

birds'  skins  {Bhodostethia  rosea^  Budytes  flavuSy  Plectrqphanes  niedliSj 

Centrophanes  lapponieuSj  Phalaropus  fulicarius)]  from  Henrietta  Isl- 
and, Arctic  Ocean. 
Newton  &  Co.    Exhibit  of  fire-clay,  and  articles  made  from  same. 


BEPORT   ON  NATIONAL   MUSEUM.  251 

Niehohj  J.  B.    Specimen  of  ** hell-fire  rock"  (dolomite);  firom  Utah. 

Nickerionj  Mrs.  M.  J.  Scrimshawed  porpoise  jaw;  piece  of  right- whale's 
bonnet,  with  barnacles  attached. 

Nissley^  Jacob  H,    Box  of  Indian  relics;  from  Ohio. 

NorriSf  B.  M.    Oeremonial  weapon;  from  Ohio. 

NorriSj  Ool.  P.  Tl'.    Specimen  of  jasper;  fix)m  Baby  Valley,  Montana. 

Nortanj  John  W.    One  whale-ship  log-book. 

Nutting  (7.  0.  Three  boxes  of  birds'  skins,  and  stone  images  and  pot- 
tery; from  Central  America.  Specimen  of  sparrow  {Passer  domesH- 
cus.) 

Nye^fr,j  Willard.  Boxof  Indian  relics;  firom  Martha's  Vineyard.  One 
bgttle  alcoholic  specimens  of  eels  {Anguilla  rostrata) ;  fix>m  New  Bed- 
ford, Mass. 

Nye,  W.  H.    Exhibit  of  watch  and  machine  oils ;  firom  Massachusetts. 

Oregon^  State  of.  Specimens  of  stone,  iron,  and  coal;  fh>m  Centennial 
Exhibition,  Philadelphia,  Pa.,  1876. 

Oriental  Powder  Company.  An  exhibit  showing  powder  and  the  mate- 
rials used  in  its  manufacture. 

Ortony  Prof.  Edward.  Specimen  of  limestone;  from  Kelly's  Island, 
Ohio. 

Oshomoy  Charles  B.    Bow  and  arrow;  from  South  Sea. 

OsbomOj  James  C.    Specimen  of  whale  harpoon. 

Osbom^  Philip  {through  Mary  Fielder).  One  box  of  fossils  fh>m  Ohio. 
<'Buler  made  of  piece  of  plank,  and  horseshoe  made  from  bolt  of  the 
brig  ^Niagara,'  that  caused  the  whole  British  fleet  to  surrender  to 
Commodore  'Perry,  September  10, 1813." 

Ozier^  J.  D.  Specimens  of  cotton  plant,  and  samples  of  ^^  ozier  silk 
cotton  " ;  fix)m  Mississippi. 

Ozier,  T.  L.    Two  specimens  of  kaolin ;  from  Pennsylvania. 

Packer,  Hon.  B  Asa  {through  John  B.  Wiggins).  Specimen  of  unfinished 
iron  implement;  from  Pennsylvania. 

Paddocky  Thomas  B.    Cooper's  marking  iron,  used  in  1775. 

Page,  E.  W.,  &  Sons.    Exhibit  of  oars,  sweeps,  and  sculls. 

Palmer,  Alex.  S.  Specimen  of  fresh  fish  {Selene  argentea) ;  from  Con- 
necticut. 

Palmer,  Dr.  Edward.  Specimens  of  materia  medica,  ethnology,  tobacco 
(leaf  and  twist) ;  tcom  Tennessee.  Plants;  firom  Indiana.  Ladle  or 
spoon  made  of  hickory  wood ;  from  Illinois. 

Palmer,  J.  S.    Specimens  of  marble ;  from  Virginia. 

Palmer,  J.  W.    Specimen  of  a  very  large  oyster ;  ftom  Maryland. 

Palmer,  William.  Specimen  of  Bewick's  wren  {Thryomanes  betoidki),  in 
flesh,  ftom  Virginia,  Also  fresh  specimen  of  Carpiodes;  firom  Poto- 
mac Biver. 

Park,  Davis,  &  Co.    Specimens  of  materia  medica. 

Parkhurst,  A.  L.    Specimens  of  birds;  from  California. 

Parr,  J.  L.    Specimen  of  white  limestone  fossils;  firom  Bio  Orande 
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Biver,  Pecos  County,  Texas,  296  feet  above  the  level  of  the  present 
river. 

ParsonSj  Copt  W.  B,  (through  A.  Howard  Clark).  Specimens  of  old 
crockery,  an  old  stone  killick,  in  nse  by  fishermen  for  more  than  fifty 
years,  and  one  clam -chopper,  used  for  chopping  mackerel  bait;  from 
Massachusetts. 

Pattersofij  Samuel.    Specimens  of  stones;  from  Utah. 

Pauliy  J.  A.  Samples  of  bark  y  from  United  States  of  Colombia,  Sonth 
America. 

PedkeSy  TJiomas  M.    One  whale-ship  log-book. 

Peck  &  Synder.  Collection  of  base-ball  supplies,  cricket,  archery,  and 
skates ;  from  New  York. 

Pierce^  Milton  P.    Specimen  of  stag-beetle ;  from  New  Jersey. 

Pelican  &  Davis.  Specimen  of  silver  ore,  2J  tons  weight ;  from  Colo- 
rado. 

Pencoyd  Iron  Works.  Six  frames,  eight  bars ;  and  one  bundle  of  angle- 
iron,  used  in  building. 

Pennsylvania  Tack  Works,  Large  exhibit  iUustrating  four  hundred  varie- 
ties of  brass  and  copper  tack  s,  also  specimens  of  white  metal,  and 
iron  and  steel  from  which  they  are  made. 

PhelpSy  Albert  J.  Specimens  of  pottery,  Indian  and  bone  implements; 
from  Maine. 

Philbricky  E.  E.    Specimen  of  magnesium  iron  silicate;  fix)m  Florida. 

Phillips^  Barnett.  Pack  of  Chinese  playing  cards,  and  Chinese  dagger- 
fan;  from  China. 

Phillips  J  Eenry.  Specimen  of  antimony  oxide,  seuarmontite ;  from  Bast 
Canada. 

PhillipSy  William^  &  Son.    Whaling-gun,  muzzle-loader,  brass  stock. 

Pierce^  Eben.    Five  patterns  of  whaling-guns.      (Purchased.) 

Piper y  John  D.   Specimens  of  lobster-pots,  and  one  dip-net;  from  Maine. 

Piper  ^  S.  E.    Specimen  of  porphyry  tic  granite  rock ;  from  Maine. 

Piper ^  Miss  Tillie.  Alcoholic  specimen  of  bat ;  from  Smithsonian  build- 
ing. 

Polky  W.L.  Alcoholic  specimen  of  fish  (young  Carpiodes)]  from  Mis- 
sissippi. 

Porter y  E.  H.    Specimens  of  Indian  relics ;  from  Kentucky. 

Powellj  Oeorge.    Specimens  of  fossil  ferns ;  from  Pennsylvania. 

Powell^  Robert  E.    Exhibit  of  coal,  etc. ;  from  Pennsylvania. 

Prattj  Capt.  R.  H.    Indian  saddle  and  trappings. 

Price^  E.  B.    Specimens  of  ores ;  from  New  Mexico. 

Pride y  E.  A.    Specimens  from  the  Utica  slate  found  in  New  York. 

Prince  Manufacturing  Company.  Exhibit  of  metallic  and  fire-proof  paint 

PrindlCy  Edwin.  Two  alcoholic  specimens  of  reptiles  {Plethodon  cinereusy 
P.  erythronotus) ;  from  Potomac  Eiver,  north  of  Georgetown. 

Proctor  J  J.  M.    Specimen  of  minerals ;  from  Tennessee. 

Pumpellyj  R.    Seven  boxes  of  minerals  (census  collection  of  iron  ores}. 


REPOBT   ON   NATIONAL   MUSEUM.  253 

Ramsapj  Capt.  T.  M.y  U,  8.  If.  Skin  of  fox ;  from  Spitzbergen.  Speci- 
mens of  birds  and  nine  packages  and  ten  bottles  of  dredgings;  from 
Greenland. 

Banger,  Oustave.  Specimens  of  rock  salt;  from  Petite  Anse  Island, 
Louisiana. 

Rathbunj  Mrs.  P.  "  Game  of  "  Planchette.'' 

Bathbun^  Richard.  Photographs  of  fishes  {Sudis  gigaSj  MaWhe,  Epinephe- 
lu8j  smd  Trisotropis). 

Kauj  Dr.  Charles.  Specimen  of  turquoise ;  from  turquoise  mine,  New 
Mexico ;  and  modem  pipe  made  by  the  Oatawba  Indians  of  North 
Carolina. 

RauchfusSy  jr,j  0.  F.    Specimens  of  fossil  shells,  etc. ;  ftx>m  Illinois. 

Beedn  OeargCy  paymaster^  U.  8.  N.  {through  Ool.  M.  McDonald).  Speci- 
mens of  black  bass  {Micropterus  dolomicu  and  M.  salmoides) ;  from 
Potomac  Eiver,  near  Great  Falls. 

Eeedmany  Cdpt.  F.  M.  {through  E.  0.  Blackford).  Specimen  of  blueflsh 
hooks,  with  piajno-wire  gaugings,  used  by  New  York  and  Southern 
New  England  fishermen. 

Bemingtony  E.y  &  8onSj  New  York.  Perfected  type-writer,  with  head  and 
case. 

Bkees^  William  J.  Specimens  of  bats ;  from  Washington,  D.  O.  Liv- 
ing specimen  of  lizard  {Sceloporus  uTidulatus) ;  from  Mount  Pleaaant, 
D.O. 

Bhode  Island  Horseshoe  Company.  Exhibit  of  horseshoes ;  from  Bhode 
Island. 

Riccy  Clinton.    Specimen  of  concretion ;  from  New  Mexico. 

Bicey  William  T.  Large  collection  of  marble  and  granite  building 
stones ;  ft'om  Italy.    (Purchased.) 

Bickm^mdy  Charles.  Specimens  of  common  birds'  eggs ;  from  Washing- 
ton, D.  0. 

BichardSy  Rev.  J.  Ravens.    Specimen  of  fossil  shells ;  firom  Maryland. 

Bichy  James  W.    Specimens  of  fresh  fish  {Lopholatiltu  chamcBleonUceps). 

Bidgtcayy  Robert.  Specimens  of  skin  and  nest  of  Dendr<Boaauduboni; 
from  California.  Skins  of  birds ;  from  Lower  California.  Specimen  of 
Passer  domesticusy  nest  and  eggs  of  Cardindlis  virginianay  alcoholic  spe- 
cimens of  natural  history,  eggs  of  snapping  tortoise  {Chelydra  serpen- 
tina)y  skin  of  martin  and  mole  {Putorius  visony  Scalops  argentatus)y  liv- 
ing snake  {Ophibolus  doliatfis)y  and  salamanders  {Amblystoma  opaoumy 
Amblystoma  microstomumy  and  Diemyotylus  miniatus  viridescens)y  and 
one  arrow-head ;  from  Indiana. 

Rio  de  Janeiro  National  Museum.    Three  boxes  corals ;  from  Brazil. 

Bivetty  Carnao  I.  H.  {through  Dr.  E.  R.  Meyer).  Two  celts,  two  terra- 
cotta spindles  and  bat,  and  three  Buddhist  coins ;  from  India. 

RoQchy  C.    Sample  of  earth  paint  (iron  ochre) ;  from  Ohio. 

fiobeson,  Hon.  George  M.    Specimen  of  "  snowy  owl." 

BobertSy  John  N.    Specimen  of  Indian  relics ;  from  Louisiana. 
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Roberts  J  William.    Specimen  of  harpoon-gan. 

BobinsoUj  Ooldshorottgh.  Samples  of  wood  alcohol  and  pare  spirits; 
from  Kentucky. 

Bobinsouy  O.  8.    Specimen  of  ear-bone  of  sperm-whale  cal£ 

Bobinsanj  General  James  8.  Specimens  of  copper  and  stone  implements; 
from  a  mound  in  Ohio. 

BocJctpelly  CoL  A.  F.    Specimen,  in  flesh,  of  Baltimore  oriole. 

Bockelj  William^  and  M.  Tandy.  Specimens  of  Indian  relics ;  from  Illi- 
nois. 

Boganj  James  W.    Specimen  of  insect;  from  Tennessee. 

Roger  Si  Crueger  &  Munford.    Specimen  of  asbestos;  from  Virginia. 

Rogers^  J).  M.  {through  Ron.  J.  0.  Clements).  Specimen  of  galena;  from 
Tennessee. 

Rogers  J  JohUy  New  TorJc.    Collection  of  statuary.' 

Roosevelty  Theodore.    Collection  of  mammals,  reptiles,  and  birds'  skins. 

Roquetj  Father  (through  Maj.  J.  W.  Powell).  Bones  from  aUigatorgar 
{Litholepis spatula)}  from  Louisiana. 

Rosecrans,  General  W.  8.  Specimens  of  rocks  and  ores ;  from  Oregon  and 
San  Jos6  mine,  Copala  Sinaloa. 

RoweUj  James  T.  {through  Lieut.  0.  D.  SigsbeCy  U.  8.  N.).  Specimen  of  lo- 
cust which  came  on  board  XJ.  S.  S.  ^*  Lightning,"  in  latitude  129  north, 
longitude  46^  west. 

Rowland,  W.  and  Henry.  Exhibit  of  steel  used  in  the  construction  of 
carriage  and  car  springs. 

RuXyy,  Charles.  Skin  and  skull  of  puma,  alcoholic  specimens  of  rep- 
tiles, and  collection  of  minerals;  from  Wyoming. 

Runyan,  J.  C.  Specimen  of  minerals  and  coal ;  flrom  Washington  Ter- 
ritory. 

Rusbyy  Henry  H.  Specimens  of  prehistoric  mining  tools;  and  dried 
plants ;  from  Arizona. 

Russellj  Mr.  Ball  from  alkaline  lagoon  at  the  south  end  of  Pyramid 
Lake,  Nevada. 

RusseUy  Birdsale  &  Ward.  Series  of  objects  made  of  iron  used  in  the 
manufacture  of  carriages. 

Russell,  J).  E.  Specimens  of  minerals ;  from  Texas. 

Ryder,  John  A.  Alcoholic  specimens  of  fishes  and  eggs  {Olufea  ver- 
naliSj  Petromyzon  marinus,  Clupea  sapidissima,  Roccus  saxaHlis,  and 
Peroa  americana). 

8age^  Dean.  Specimen  of  lamprey  eel  {Petromyzon  fimnnii^,  juv.),  tak^ 
from  salmon  weighing  1^  pounds. 

8ampson,  F.  A.    Small  box  of  fossils ;  from  Texas. 

Bambom,  Captain.    Small  specimen  of  asbestos  doth. 

Sandusky  Tool  Company.  Collection  of  tools  used  by  hand  in  the 
wood- working  industry. 

Sanford,  Mrs.  F.  C.    Specimen  of  powder-horn  used  in  1757. 

Sankey,  R.  A.    Specimen  of  pryolusite;  from  Colorado. 
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BatpyeTy  John  A.    Specimens  of  whaling  apparatus.    (Purchased.) 

SayreSy  J,  D.    Two  specimens  of  mineral;  from  Texas. 

Schannoy  Joseph.  Two  leaves  with  larvsB  of  insects;  from  Washington 
Territory. 

Sckieffelin^  W.  JBT.,  dk  Oo.y  New  York.  Large  and  collective  exhibit  of 
American  and  foreign  drugs. 

Schenchy  Dr.  J.  Two  living  tortoises  {Ohrysemys  marginata))  from  Dli- 
nois. 

StMnhom^  Henry  F.  Egg  containing  embryo  of  Strix  nebnUysa,  and 
double  dack's  egg  ]  from  Washington,  D.  C. 

Sckuermanny  0.  W.  Living  specimen  of  snake  (Coluber  ohsoletus)  and 
specimen  of  dnck  (Oairina  mo8c1iata))  from  Virginia. 

Beariy  Henry  H.    Specimen  of  Aphrodita  aculeata;  frx>m  Massachusetts. 

Beidelly  0.  Two  8i>ecimens  of  building  stones,  from  Washington  Terri- 
tory. 

SeipUy  Dr.  W.  O.  M.  Specimen  of  limonite  or  brown  hematite;  from 
Pennsylvania. 

Bennetj  Oearge.  B.  Three  specimens  of  possum  {Didelphys  virg%niana)\ 
from  Texas. 

SMiaUy  Albert.    One  double  hen's  ^gg^  6^  by  9^  inches  in  circumference. 

Skannouj  J.  B.y  &  Go.  Collective  exhibit  illustrating  artistic  reproduc* 
tion  and  original  designs  of  furniture,  and  builders'  hardware  mana- 
&ctured  from  nickel,  brass,  etc. 

Bkarpy  T.  0.    Box  of  oysters  in  shell ;  from  Ocean  View,  N.  J. 

Sk^rd.  JB,  S.  Three  specimens  of  fresh-water  shells;  from  White 
Water  Biver,  Indiana. 

Skoekleyj  W.  H.    Four  specimens  of  fossil  shells ;  from  Nevada. 

Shoemaker^  Oearge.  Forty-three  specimens  of  alcoholic  reptiles,  eighty- 
three  specimens  of  birds'  skins,  seventeen  bottles  alcoholic  insects, 
two  bottles  of  shells;  from  District  of  Columbia,  Maryland,  and  Vir- 
ginia. 

Shorty  E.  O.  Piece  of  planking  from  war  vessel  <<  Oneida,"  sunk  in  the 
Saint  Lawrence  in  1812. 

Skufeldty  Dr.  B.  W.  Collection  of  about  eight  hundred  birds'  skins, 
eleven  specimens  of  birds'  eg^s ;  from  Tongue  Biver.  Skin  of  squirrel 
{Sciurus  caroU7ien8is)j  head  of  antelope  {Antilocapra  americana) ;  from 
Sweet  Water  Valley,  Wyoming.  One  box  alcoholic  specimens  of 
natural  history;  from  Louisiana. 

Siblofy  W.  H.    Specimen  of  silicious  chalk;  from  Texas. 

Slacky  John  H.    Specimen  of  iish  {Eupomotis  aureus)  *y  frx>m  New  York. 

SmaUj  Edgar  A.  Stuffed  specinien  of  green  heron  {Butorides  virescens); 
from  Maryland. 

SmalljLA.    Oun-harpoon;  from  Massachusetts. 

Smithy  D.  0.    Bottle  of  water  i  ?()m  artesian  well  at  Pekin,  111. 

Smithj  Everett.    Specimen  of  bird's  skin  {Buteo  borealis) ;  from  Maine. 
\j  Edwardy  dk  Oo.    Collection  of  fine  varnishes. 
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Smithy  JP.  H,  Three  specimens  of  native  coppery  from  ^^  Longfellow  cop- 
per mine,"  Arizona. 

Smithy  George  H.    Two  Smith's  gnn-harpoons,  one  cutting  spade. 

Smithy  Seth,  Darting-gan  and  harpoons,  old-style  lance  with  wooden 
head,  dog-fish  gear,  hooks,  chain,  and  one  mackerel  gaff;  fh>m  Massa- 
chusetts. 

Sneedy  J.  22.    Specimen  of  galena  in  limestone ;  from  Tennessee. 

SnotOy  A.  L.    Specimen  of  mineral;  from  Tennessee. 

SnoWy  Loreuy  d:  Sons.    Specimens  of  whale-boat  fittings.    (Parchased.) 

Sommerfieldy  L.  Specimen  of  ruby-throated  humming-bird  {Trochyhu 
oolubris). 

*  South  Side  Club.  Living  specimen  of  brook  trout  {SdloeUnuM  fontinaiis)  • 
fh>m  Long  Island. 

SpinneTy  General  F.  E.    One  box  of  marine  shells;  from  Florida. 

Spray y  13.  J.    Four  specimens  minerals;  from  Colorado. 

Stahlety  James  P.  Specimen  of  black  snake  {Basoanion  constrictor)} 
from  Maryland. 

Stallmany  John.    One  block  building  stone ;  from  Massachusetts. 

Sta/nhorny  Pierson  &  Co.    Wooden  wheels  for  light  buggies  and  wagons. 

Starry  W.  S.  Specimen  of  crystal  of  amethystine  quartz ;  from  South 
Carolina. 

Stasseyy  Frederick  {through  James  Harrington).  Stone  image ;  from  Tam- 
pico,  Mexico. 

SteamSy  Bobert  E.  0.  Thirty-five  boxes  of  shells,  two  boxes  of  sample 
woods,  alcoholic  specimens  of  big  clam  {Olyoim,eris)y  one  box  of  Indian 
relics,  and  specimen  of  Pennatula;  from  Pacific  coast  of  United  States. 

SteamSy  Silas.  Large  collection  of  alcoholic  and  fresh  fishes,  consisting 
in  part  of  Phycis  earliiy  DaMylopteruSy  Stenotomus  oaprinuSy  Ooryphma 
equestriSy  OpisthognathuSy  TylosuruSy  RhinobatuSy  Nardne  brasHentity 
EemirhombuSy  Gobioid,  AntennariuSy  Batrachus  tauy  OauloUUiil/iiS  mi- 
cropSy  Trisotropis  stomiasy  SerioUiy  etc.,  from  Florida. 

SteamSy  Winnifred  A.  Two  boxes  alcoholic,  one  barrel  of  salted,  speci- 
mens of  fishes  and  vertebrates ;  frx>m  coast  of  Labrador. 

Steenstrupy  Professor.    Three  jskts  Cephalopods  ;  frx>m  Denmark. 

Steerey  Prof.  J.  B.  Sixty-six  specimens  (thirty-three  species)  of  sheUs; 
from  Philippine  Islands. 

Steinway  &  Sons.  One  grand  upright  piano,  constructed  to  show  interior 
workings. 

St^negety  Br.  Leonard.  Three  skins  of  swans,  type-specimen  of  Peri- 
soreus  canadensis  nigricapillusy  from  Labrador.  Twenty  large  boxes 
of  birds'  skins,  bones  of  whales  and  sea-cows  (Rhytina)}  from  vidii- 
ity  of  the  Commander  Islands,  Kamtschatka. 

Stephens,  Hon.  Alex.  H.  Specimens  of  malachite  and  melachonite;  from 
Arizona. 

StephenSy  L.  A.    Specimens  of  mineral ;  flrom  Texas. 
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StevenSy  Mrs.  JE.  L,    Toang  specimen  of  alligator  {Alligator  missisHppi- 

eMUi)'j  from  Florida. 
Stewart  &  Co.    Collective  exhibit  of  various  sizes  and  kinds  of  wire. 
StUwell,  E.  M.    Tin  pump  for  aerating  water  in  cans  for  transporting 

live  fishes. 
StonCt  Livingston.    Collection  of  photographs  (50)  showing  United  States 

Fish  Commission  hatching  station  and  surroundings  at  Baird,  Shasta 

County y  California.    Also  copy  letter  written  with  the  blood  of  a  pan- 
ther. 
StonCf  T.  J.    Vertebra  of  whale;   from  marl  bank  on  the  Patuxent 

Biver. 
Story,  William  H.    Eight  boat  models. 
Stration^  C.  L.    Box  of  stone  and  shell  relics,  with  specimen  of  crania ; 

from  mound  in  Tennessee. 
Striblingj  Will.    Specimen  of  shed  skin  of  snake  ( Pitgophis  melanoleoi  us)j 

specimen  of  clay,  and  skull  of  catfish ;  from  Ohio. 
Sluurty  H.  J.    Five  bottles  of  alcoholic  snakes;  from  Guatemala. 
Stuartj  Dr.  Joseph  O.    Specimens  of  wild  flowers ;  from  Colorado. 
Studerj  Jacob  E.    Bound  volume  of  Studer's  Popular  Ornithology,  for 

Museum  library. 
SMwan,  Jeremiah.    Package  of  sprouted  com  used  by  Moqui  Indians 

in  their  ceremonies. 
Swan,  Mrs.  E.  E.    Small  box  of  minerals ;  from  New  York. 
Swan,  James  O.    Two  boxes  of  Indian  articles  and  ornaments.    (Pur- 

chased.)    Alcoholic  specimen  of  Bglmon  (Oncorhynchus  chouicha) ;  from 

Washington  Territory. 
Sweeney  J  B.  0.    One  alcoholic  specimen  offish  (Ooregonus) ;  from  Minne- 
sota. 
Swifts  Jeremiah.    Flint  lancehead  taken  from  a  whale  in  Northern 

Pacific. 
Swift,  Josiah.    Collection  of  whaling  apparatus. 
Symmes,  Francis  M.    Cast  of  stone  pipe  and  loan  of  stone  pipe,  <'  baby's 

foot,"  specimen  of  fresh  water  mussel ;  from  Indiana. 
Syracuse  Chilled  Plow  Company.    Exhibit  of  chilled  plows  and  compo- 

.nent  parts. 
laber  dk  Cordon.    Specimens  of  whale  boat  fittings;  broken  whale-boat 

davit;  one  try-pot  of  one  hundred  and  eighty  gallons;  cracked. 
TaJlbot,  D.  H.  Mounted  skin  of  swallow-tailed  kite  {Elanoides/orficatus) ; 

from  Iowa. 
Tandy,  M.    Specimens  of  Indian  relics;  from  Iowa  and  Illinois. 
TatCj  J.  {through  Dr.  Timothy  E.  Wilcox).    One  pair  of  mule-deer  antlers 

(Cervus  maeroiis) ;  from  Idaho  Territory. 
Taylor^  B.  F.    Specimens  of  Indian  relics ;  from  Maryland. 
Taylor^  Dr.  F.  W.    Specimen,  in  flesh,  of  a  golden  pheasant  {Ohryso- 

lophus  pUitus). 

11.  Mis.  26 17 
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Taylor  J  Martin  8.  Specimens  of  miaerals  (galena  in  limestone);  froni 
Ohio. 

Taylor  J  Prof.  WiUiam  B.    Specimen  of  small  i)oach  made  of  grasses. 

Taylor  J  William  J.    Specimens  of  fossils ;  from  Florida. 

Teaguoj  Samuel  J.    Specimens  of  plant  bnlbs ;  from  Fforida. 

Tegler^  Henry.  Specimen  of  malformed  hen's  eggs ;  from  Washington, 
D.  O. 

TeiUngj  Charles.  Specimen  of  cow-fish  {(htracion  quadrieome);  from 
Oeorgia. 

Tennessee  Historioai  Society.  Specimens  of  stone  relics ;  from  Tennessee. 
(Loaned.) 

Thayer  J  A.  H.  Specimens  of  feathers  of  an  American  eider  dadc 
(Somateria  moUissima  dresseri) ;  from  Massachusetts. 

Thompson^  Franklin.  Model  of  '^  Mnscongus  Bay  lobster  boat";  from 
Maine.    (Porchased.) 

Thompson^  H.  H.  Specimens  of  fresh  fish  {Coregonus  artedi)^  and  fresh 
salmon  {Salmo  salar  var.  sebago) ;  from  New  York. 

Thompson^  John  H.  Specimen  of  fish-hook  made  of  pearl  shell ;  from  Fiji 
Islands.  Idol  and  native  goard  ornament ;  from  an  island  southwest 
of  New  Guinea. 

Thomson,  M.  H.  Specimens  of  pottery  from  graves,  and  bottle  of  buf- 
falo gnats;  from  Arkansas. 

ThurheTj  Prof.  George.  Specimen,  in  flesh,  of  cinnamon  bear;  from 
mountains  of  Western  Pennsylvania. 

Thurberj  H.  F.  and  F.  B.,  di  Co.  Exhibit  of  canned  vegetables,  samples 
of  teas,  coffees,  spices,  etc.,  and  fruits. 

Toddj  Aurelius.  Specimens  of  mammal  skins  {Spermophilus  BeeokeyO)^ 
with  bones  {Seiurus  fossorj  Tamias  Totcnsendiiy  Sciums  DovglassH^SLuA 
Spermnphilus  Beecheyii)^  etc. ;  from  Oregon. 

Tookevj  William  Wallace.  Specimens  of  stone  relics,  sample  of  gravel, 
and  pierced  stone  tablet,  box  of  stone  relics  (loaned);  from  New  Tork. 

TopUffj  Ely  &  Co.  Specimens  of  wood- work  used  in  the  manufacture  of 
bnjrgiea ;  from  Ohio. 

loicncj  F.  U.  Pair  of  iron  molds  for  casting  old-fashioned  pewter 
^)oens. 

Toumsend^  Henry  A.    8i)eciroens  of  oysters ;  from  Long  Island. 

Tripp,  Stephen  A.  Six  specimens  of  whale-boat  fittings;  from  Massa- 
chusetts. 

True,  F.  W.  Specimens  of  seed  necklace,  models  of  agricultural  imple- 
ments, books  and  fan  made  from  the  palm,  siiecimens  of  basket-work, 
and  women's  wearing  apparel ;  from  Ceylon.  Tank  of  alcoholic  fiahes; 
from  New  York,  and  three  Chinese  representations  of  mammals  and 
reptiles  made  from  colored  straw. 

Tufty  Richard.  Specimen  of  china  tea  i)ot  (old  English) ;  from  Massa- 
chusetts. 

Turner,  J.  IL    Specimen  of  insect  {Lucanus  elaphus) ;  from  TTexas. 
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Turner,  L.  M.    Specimens  of  birds'  skins,  natural  history,  and  tank  of 

alcoholic  specimens ;  from  Hudson  Bay  Territory. 
Tttfuar,  OUo  A,    Specimens  of  building  stones;  from  Illinois. 
IVrnfTy  Boss.    Model  of  ship  '<  II  Sultana,"  built  in  Venice  between  the 

years  1850  and  1860.    The  vessel  was  lost  at  the  battle  of  Lisaa. 
Union  Iran  Oompany.    Oollective  exhibit  of  manufactured  iron. 
United  States  Stamping  Company.    Two  boxes  of  stamped  tinware. 
University  of  Alabama.    One  box  of  Indian  relics.    (Loaned.) 
Uphamj  E.  P.    Eight  rude  stone  implements ;  from  District  of  Columbia. 
Uptanj  Oeorge.    OoUection  of  manufactured  glue. 
Tail,  Master  Stevie.    Two  living  specimens  of  young  alligators ;  from 

Florida. 
Vanderburg,  Mrs.  J.  H.   Flint  spear  head ;  from  Fort  Ticonderoga,  N.  Y. 
Tom  Fleet,  Dr.  M.  2f.    Specimen  of  stone  implement  and  specimen  of 

gyx>8um  from  which  was  made  the  famous  ^^  Cardiff  Oiant " ;  from  Ne- 
braska. 
Tan  Sinderen,  Adrian.    Section  of  meteorite. 

Tansant,  H,  H.    One  box  of  shell  oysters ;  from  Somers  Point,  N.  3. 
Taeey^  J>r.  Oeorge.    Specimens  of  agave  paper ;  from  Mexico. 
Terrill,  Prof.  A.  E.  {for  U.  S.  Fish  Commission).    Fourteen  boxes,  one 

lank  of  alcoholic  invertebrates ;  from  coast  of  New  England. 
Ton  Berlepseh,  Hans.    Collection  of  one  hundred  and  thirteed  European 

birds'  skins. 
Ton  Bpps,  P.  M.    One  box  of  concretions ;  from  New  York. 
Tnleaniied  Fibre  Company.    Seven  samples  of  crude  and  manufiactured 

vulcanite. 
Wdtke^  E.  H.    Alcoholic  specimen  {Amblystoma  opacum);  from  Mary- 
land. 
Walker^  Hon.  22.  J.  C.    Specimens  of  minerals. 
Walker^  S.  H.    Specimen  of  mineral ;  from  Maryland. 
Walker,  8.  T.     Specimens  of  Indian  relics  and  roots  of  the  conntie 

plant ;  'from  Florida. 
WaVace,  John.    Specimen  of  baboon,  in  flesh. 
Ward,  Prof.  H.  A.    Specimens  of  fossil  crabs ;  from  the  Isle  of  Hainan, 

Onlf  of  Tonqnin. 
Ward,  Prof.  L.  F.    Specimens  of  anthracite  coal ;  from  Bhode  Idand. 
Ware^  John  D.    Specimens  of  a  root ;  from  vicinity  of  Hot  Springs,  Ark. 
Warren  dk  Co.    Three  specimens  of  Caulolaiilus  miorops;  from  Florida. 
Washington,  Charles  H.    Specimen  of  red  fox  ( Tutpes  fulvus) ;  from  Yir- 

ginia. 
Washington,  D.  C: 

Department  of  Agriculture.    One  box  of  materia  medica.    (See  under 
name  of  Dr.  Oeorge  Tasey.) 

Oensue  Office.    Four  hundred  and  seven  specimens  of  building  stones; 
from  various  States  and  Territories.     See  under  name  of  B.  Pum- 


r 
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Waahingtonj  D.  0. — Continued* 

Geological  Survey  ^  J.  W.  Powell^  United  States  Geologist.  Ninetydghl 
trd.y8  of  fossils ;  from  Bocky  Mountains.  Specimens  of  buildiog 
stones;  from  Wyoming.    Minerals;  from  Arizona  and  New  Mexico. 

General  Land  Office.  Forty- six  hand  specimens  of  bnOding  stones. 
(See  under  names  of  0.  W.  Holoombj  John  Wasson^  and  Special  Agent 
James  Bell. 

United  States  Commission  cf  Fish  and  Fisheries j  Prof.  Spencer  F.  Bairij 
Commissi^mer.  Aboat  360  packages  of  zoological  collections;  from 
the  Atlantic,  Pacific,  and  Onlf  Ooasts,  made  by  Prof.  A.  £.  Yerrill, 
Bichard  Rathbnn,  David  S.  Jordan,  Charles  H.  Gilbert,  G.  Brown 
GxKKle,  James  £.  Benedict,  Ool.  Marshall  McDonald,  T.  B.  Fergn- 
sou,  Dr.  T.  H.  Bean,  with  large  number  of  fishing  and  whale-boat 
fittings,  collected  by  James  Temple  Brown,  Joseph  W.  Collins,  H. 
G.  Chester,  B.  Edward  Barll,  and  A.  Howard  Clark.  (See  also  under 
names  G.  Broum  Goode,  M.  McDonald^  James  B.  Benedict^  H.  C. 
Chester^  Jos.  W.  Collins^  A.  Howard  Clark,  Frank  N.  Clark,  Frank 
L.  Donnelly,  Gtorge  H.  H.  Moore,  John  A.  Ryder,  Livingston  Stove, 
James  G.  Swan  and  Prof.  A.  E.  Verrill.  Also  collection  of  several 
hundred  specimens  of  Indian  stone  implements  and  relics  made  by 
the  CTnited  States  Fish  Commission;  from  vicinity  of  Menemsha 
Bight,  and  Marthas  vineyard,  assisted  by  Willard  Nye,  jr.,  of  New 
Bedford,  Mass. 

Savy  Department.  (See  under  names  of  Commodore  John  G.  Walker, 
Capt.  T.  M.  Ramsey,  J.  it.  Eastman,  R.  L.  Newcomb,  Dr.  J.  F. 
Bransford,  Dr.  Thomas  C.  Craig,  D.  WiUiam  H.  Jones,  Paymasttr 
George  H.  Reed,  Ensign  M.  L.  Wood,  Ernest  Wilkinson,  Lieut.  C.  B. 
Sigsbee,  F.  C.  Dale.) 

State  Department.  Four  boxes  of  cotton  samples ;  from  the  Interna- 
tional Cotton  Exposition  at  Atlanta,  Ga.,  1881. 

Treasury  Department,  United  States  Revenue  Marine.  (See  under 
names  of  Lieutenant  Elliott  and  Capt.  J.  C.  Mitchell.) 

War  Department,  Signal  service.  One  kyak,  one  bundle  and  nine 
boxes  of  ethnology.  (See  also  under  name  of  John  J.  McLean  and 
L.  M.  Turner.) 

Surgeon-GeneraPs  Office.  (See  under  names  of  Drs.  Jos.  JT.  K.  Corson 
and  EUiott  Coues.) 

United  States  Army.    (See  under  names  of  Capt.  Chas.  Bendire,  OoL 
A.  G.  Brackett,  Col.  R.  T.  Burr,  Capt.  H.  S.  Hawkins,  Acting  Quar 
master  S.  B.  Holahird,  First  Sergeant  WiUiam  H.  Hudson,  Major 
WiUiam  A.  Kobbe,  General  M.  C.  Meigs,  Capt.  R.  H.  Ptatt,  Col.  A. 
F.  Rockwell,  Drs.  R.  W.  Shufeldtj  and  Henry  C.  TarroWj  and  Ti»to- 
thy  E.  Wilcox,  Liettt.  C.  A.  WiUiams. 
Wasson,  John.    Specimens  of  minerals;  from  Arizona. 
Watkins,  J.  M.    Two  dozen  <<  original''  Powhatan  clay  pities;. from  Vir- 
ginia. 
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WattSy  H.  L.    Model  of  reach  boat;  from  Maine.    (Purchased.) 

Wedk9^  P.  B.  Specimen  of  tertiary  lignite  taken  from  stamp  30  feet 
below  surface;  from  Lonisiana. 

Weaver^  OeorgeB.^  dt  Co.  Specimens  of  fresh  iish  (Amia  calvay  Lota  macu- 
hsa) ;  from  New  York. 

Webby  W.  H.    Seven  models  of  ships;  from  New  York. 

WABteVy  W.  TF.  Six  papier-mach^  lay  figures  and  one  papier-mach6 
head. 

Weem9y  Rev.  T.  i>.    Specimens  of  Indian  implements:  from  Illinois. 

Weidmauj  A.y  dk  Co,  (through  Thomas  Donaldson).  Two  boxes  of  masks. 

WellSj  J.  O.    Specimen  of  insect ;  from  Orenada,  West  Indies. 

Wesfeyan  University.  Five  specimens  of  musical  instruments,  comet, 
ophicleide,  trombone,  and  clarionet.    '^  Marimba ; "  from  Venezuela. 

Wharton^  Joseph.  Specimen  of  cooking  vessel  made  from  rolled  nickel 
on  iron ;  manufactured  in  Oermany.  Samples  of  pure  nickel  rolled  in 
sheets  and  on  iron;  from  Pennsylvania.  Also  an  exhibit  of  nickel  ore 
and  products;  from  New  Jersey. 

Wheeler  J  Charles  Le  Boy.    Collection  of  shells ;  from  New  Jersey. 

Whipple^  S.  C  Specimens  of  biotite  granite  and  quartz  porphyry;  from 
Golorado. 

White  J  Br.C.A.  Box  of  land  shells ;  fh>m  Indiana.  Specimens  of  chalk ; 
fix>m  Dakota.    Fossil  plants;  from  Colorado. 

Whltttngtony  O.  N.    Specimen  of  ore. 

Whitfnany  J.  L.  Product  of  artificial  planting  of  Stizostedium  vitrewn 
var.  Balmaneum;  from  Kansas. 

Whitally  Tatum  &  Co.  Two  barrels,  six  hogsheads,  and  nine  boxes,  sam- 
ples of  glass  bottles,  etc. ;  also  apparatus  used  in  making. 

WigginSy  John  B.  Specimens  of  clay,  fossils,  stone  pestle,  slag,  iron 
pipe  or  wrench,  and  living  specimen  of  fox  ( Vulpes  fuVeus) ;  from  New 
York.    Soapstone  cup  and  tomahawk;  from  Virginia. 

Wileoxy  Crittenden  A  Co.    Box  of  fishing  apparatus ;  from  Connecticut. 

WUcoXy  Joseph.  Specimens  of  stone  relics  and  implement;  from  Flor- 
ida. 

Wiicoxy  Dr.  Timothy  E.y  U.  8.  A.  Two  pairs  of  antlers,  alcoholic  mam- 
mals {Cervns  maorotiSy  Aloes  amerioanuSy  Thomomys  talpoides)y  and  two 
mice,  piece  of  stone  x>e8tle  and  fossil  bone,  bag  of  kinnikinik  made 
by  the  Cheyenne  Indians,  specimen  of  butterflies  {PapiUo  tumusy  Dan^ 
dsM  arch^^pus)j  p^ir  of  antelope  prongs  {Antilooapra  americana)^ 
specimen  of  Troehilus  alexandriy  Jnv. ;  from  Idaho.  One  of  skin  of 
Ampelis  garrulus;  from  Nevada. 

WUeoXy  W.  A.  Specimen  of  fish  basket,  two  currycombs  for  cleaning 
fish,  used  by  New  England  flsh  dealers.  One  fresh  specimen  of  cusk 
{Brosmius  brosme)y  and  three  negatives  of  warehouses  and  wharfe  at 
Boston;  from  Massachusetts. 

WUdy  Oeorge  H.  Specimens  of  alcoholic  striped  bass  {Booous  saxatUis) ; 
from  the  headwaters  of  North  Shrewsbury  Biver,  New  Jersey. 
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Wilder  J  Miss  Mary.    Specimen  of  mineral;  from  Tennessee. 

WiUcinBon^  Emestj  U.  S.  If.  Specimens  of  rocks,  lava,  etc,  and  aloo 
holio  specimens  of  star-fisbes,  sea-urchins,  crustaceans,  and  mollusks; 
from  Alaska  and  Oreenland. 

WiUcinSj  Mrs.  L.  J.  Seventeen  specimens  of  building  stones ;  from  vari- 
ous localities. 

Willardy  8.  W.  Specimen  of  bird-skin  {Vireo  Philadelphia);  from  Wis- 
consin. 

WillettSj  Jjames  0.  Specimens  of  alcoholic  fishes,  {ArgyrasamuSj  sp.) ; 
from  New  York. 

Williams,  0.  A,    Eleven  specimens  of  whaling  apparatus. 

WilUamSj  Lieut  0.  A.y  V.  8.  A.    Package  of  butterflies. 

WilliamSj  Dr.  Edward  H.  Carved  panel  (dragon);  from  Buddhist 
temple  in  the  interior  of  Japan. 

Williams  dk  Page.  Specimens  of  railroad  and  steamship  lamps ;  from 
Massachusetts. 

Williams,  W.    Specimen  of  Blepharis  crinitus;  from  Connecticut. 

Williamsonj  W.  A .    Box  of  insects,  with  cells ;  from  Toronto,  Canada. 

Wilson,  Mrs.  Beiley  (through  John  B.  Wiggins).  Specimens  of  fossils; 
from  New  York. 

Wiltheiss,  0.  T.    Specimen  of  an  inscribed  stone ;  from  Ohio.    (Loan.) 

Wing,  L.  and  W.  B.  Fifteen  specimens  of  whale-boat  fittings,  and  one 
specimen  of  baleen;  from  Massachusetts. 

Wise,  Morgan  B.  Two  specimens  of  gold-bearing  quartz;  ftt>m  Vir- 
ginia. 

Witherow,  Jos.  M.  {through  Edward  Nichols).  Specimen  of  stone  imple- 
ment, boat-shaped;  fi^om  North  Carolina. 

Wolff,  A.    Specimen  of  hematite;  from  California. 

Wolle,  sr.,  As  Mounted  specimen  of  Mdreoa  penehpe,  shot  near  Balti- 
more; eggs  of  OaUipsittaeus  novce-hollandue,  laid  in  oonflnemeBt; 
specimen  of  Pionias  violaeeus;  from  Demerara;  and  birds'  skins;  from 
South  America. 

Woltz,  George.  Clarionet  without  mouth-piece,  and  one  mouth-pieoe  tx 
A  and  B  flat 

Women^s  Silk- Culture  Association,  Philadelphia.  Frame  and  three  sam- 
ples of  American  grown  and  manufactured  silk. 

Wood,  Brightman  &  Co.  Two  jacket-lamps,  powder-horn,  blubber-room 
lamp,  blow-horn  for  whale-boat,  boat  and  cook's  lanterns^  and  deck- 
scoop,  oil ;  from  Massachusetts. 

Woode,  E.  and  G.  Collection  of  hair  and  clothes  brushes ;  from  Ketr 
York. 

Wood,  George.    Exhibit  of  corrugated  and  creased  leather. 

Wood,  M.  L.,  TJ.  8.  K  Alcoliolic  specimens  of  firiies  {Bahtuihus  tau, 
Hemirhamphus  unifasciatus,  Oqfturus  ekrysurus,  Diabasis  formosus)} 
from  Florida. 
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Woody  Sir  WiUiam,  Eg^t.    One  large  mosaic  lion,  exhibited  at  the  Cen- 
tennial Exhibition  at  Philadelphia,  Pa. ;  valued  at  $25,000. 

Wood,  W.  M.y  17.  8.  N.    Specimens  of  fresh  shad  {Clupea  mpidissima)} 
from  Potomac  Eiver. 

Woodbury^  J.  O.    Alcoholic  specimens  of  striped  bass  (Roccm  aaxatHis)^ 
with  parasites,  (Livoneca);  from  California. 

Woodtcardy  W.  Elliott.    Two  stone  mortars,  and  piece  of  cloth  showing 
tracing  of  rock  carving ;  from  Massa^^husetts. 

Wooster,  A.  F.    Specimen,  in  flesh,  of  a  bat ;  from  Connecticut. 

Wooten  Well  Company.    Four  demijohns  of  mineral  water ;  from  Texas;. 

Wright  J  Harrison.    Specimen  of  sunfish  (Lepomis  gibbostts) ;  from  Penn- 
sylvania. 

Wrighty  H.  L.    Alcoholic  specimen  of  flsh ;  from  Washington,  D.  0. 

Wrightj  Reuben.     Specimen  of  living  bomed-frog  {Phynosoma  comu- 
turn);  from  Texas. 

Yancey^  B.  M.    Package  of  rocks ;  from  Virginia. 

Yarrow,  Br.  H.  G.    Two  stone  implements;  from  North  Carolina. 

Yeates,  W.  S.    Three  specimens  of  fossils;  from  New  York. 

Yorhy  William  F.    Collection  of  clay  concretions ;  from  beds  along  the 
headwaters  of  the  Connecticut  Biver. 

Zeledon^  Jo%i  0.    One  box  of  stone  images,  pottery,  celts,  fragments  of 
pottery,  and  one  box  of  insects ;  from  Costa  Bica. 

Zoological  iSooiety^  Philadelphia^  Pa.    Specimen  of  vulturine  Guinea-fowl 
{^umida  vultmrina)]  from  West  Africa. 

Zomy  Oeorgey  &  Co.    Two  boxes  of  wood  and  clay  pipes ;  over  300  styles. 


ACTS  AND  RESOLUTIONS  OF  CONGRESS  RELATIVE  TO  THE 
SMITHSONIAN  INSTITUTION,  NATIONAL  MUSEUM,  ETC. 

IN  CONTINUATION  FROM  PREVIOUS  REPORTS. 


APPBOPBIATIONS  FOB  FISCAL  YEAB  ENDINa  JimB  30,  1882. 

Furniture  and  fixtures^  National  Museum. — ^To  expedite  the  work  of 
oonstmcting  the  ezhibition  cases  in  the  new  bnilding  for  the  National 
Mnsenm  daring  the  present  fiscal  year,  thirty  thousand  dollars. 

(Deficiency  appropriation  act,  March  6, 1882.    Statutes,  zxii,  p.  10.) 

Fire-proof  building  for  Ifational  Museum. — To  pay  Thomas  J.  Hobbs 
for  disbursing  the  appropriations  for  the  construction  of  the  National 
Museum  building,  under  appointment  of  the  Secretary  of  the  Treasury 
of  March  28,  1879,  two  hundred  and  fifty  dollars,  in  full  satisfaction 
therefor. 

(Deficiency  appropriation  act,  August  5, 1882.    Statutes,  zxii,  p.  274) 


APPBOPBIATIONS  FOB  FIBOAL  YEAB  ENDING  JUNE  30,  1883. 

Preservation  of  collections^  National  Museum. — ^For  expense  of  heating, 
lighting,  and  telephonic  and  electrical  service  for  the  new  Museum  build- 
ing, six  thousand  dollars ;  for  the  preservation  and  exhibition  of  the  col- 
lections received  from  the  surveying  and  exploring  expeditions  of  the 
Gk>verument,  and  other  sources,  including  salaries  or  compensation  of 
all  necessary  employes,  seventy-five  thousand  dollars;  for  expense  of 
transferring  to  Washington  the  collections  presented  to  the  United 
States  at  the  close  of  the  Permanent  International  Exhibition,  in  Phila- 
delphia, including  necessary  expenses  already  incurred  for  the  purpose, 
ten  thousand  dollars.    Total,  ninety-one  thousand  dollars. 

(Sundry  civil  appropriation  act,  August  7, 1882.  Statutes,  xxii,  pp. 
332,  333.) 

Armory  building. — For  care  of  the  Armory  building  and  expense  of 
watching,  preservation,  and  storage  of  the  duplicate  collections  of  the 
Government  and  of  property  of  the  United  States  Fish  Oommission 
contained  therein,  including  salaries  or  compensation  of  all  necessary 
employes,  two  thousand  five  hundred  dollars,  and  the  distribution  of 
duplicate  specimens  of  the  National  Museum  and  Fish  Commission  may 
be  made  to  colleges,  academies,  and  other  institutions  of  learning,  upon 

£64 


ACTS   OF   C0N0RE88  266 

the  payment  by  the  recipientB  of  tbe  coBt  of  preparation  for  transporta- 
tion and  tbe  transportation  tbereof. 

(Sandry  civil  appropriation  act,  Angnst  7, 1882.  Statutes,  zxii,  pp. 
332, 333.) 

Furniture  and  fixtures^  National  Museum. — ^For  cases,  fnmitnrc,  and 
fixtures  required  for  tbe  exhibition  of  the  collections  of  geology,  min- 
eralogy, natoral  hi8tor>',  ethnology,  and  the  industrial  arts,  belonging 
to  the  United  States,  and  for  salaries  or  compensation  of  all  necessary 
employes,  sixty  thousand  dollars. 

(Sundry  civil  appropriation  act,  August  7, 1882.    Statutes,  xxii,  p. 

a32.) 

Ifarth  American  ethnology^  Smithsonian  Institution, — For  the  purpose 
of  continuing  ethnological  researches  among  the  North  American  In- 
dians, under  the  direction  of  the  Secretary  of  the  Smithsonian  Insti- 
tution, including  salaries  and  comi>ensation  of  all  necessary  employes, 
thirty-five  thousand  dollars. 

(Sundry  civil  appropriation  act,  August  7, 1882.  Statutes,  xxii,  p. 
332.) 

International  exohangeSj  Smithsonian  Institution. — ^For  exi>enses  of  the 
international  exchanges  between  the  United  States  and  foreign  coun- 
tries, in  accordance  with  the  Paris  convention  of  1877,  including  salaries 
and  compensation  of  all  necessary  employes  five  thousand  dollars. 

(Snndry  civil  appropriation  act,  August  7, 1882.  No.  217;  Statutes, 
xxii,  p.  332.) 

War  Department — ^For  the  transportation  of  reports  and  maps  to  for- 
eign countries,  through  the  Smithsonian  Institution,  three  hundred  dol- 
lars. 

(Sundry  civil  appropriation  act,  August  7,  1882.  Statutes,  xxii,  p. 
310.) 

Naval  Observatory. — For  payment  to  Smithsonian  Institution  for 
freight  on  Observatory  publications  to  be  shipped  to  foreign  countries 
daring  the  fiscal  year  1883,  three  hundred  and  thirty-six  dollars  and 
twenty-five  cents. 

(Legislative,  executive,  and  judicial  appropriation  act,  August  5, 1882. 
Statutes,  xxii,  p.  245.) 


APPBOPBIATIONS  FOB  FISCAL  YEAB  ENDING  JUNE  30,  1884. 

International  exchanges. — ^For  international  exchanges,  Smithsonian 
Institution :  For  expenses  of  the  international  exchanges  between  the 
United  States  and  foreign  countries,  in  accordance  with  the  Paris  con- 
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vention  of  eighteen  bandred  and  seventy-Beven,  iuclading  aalariea  and 
compensatiou  of  all  necessary  employes,  seven  thousand  ftve  hondred 
dollars. 
(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  G03.) 

International  exchanges^  Kany  Department. — For  payment  to  Smith- 
sonian Institution  for  freight  on  Observatory  publications  sent  to  foreign 
countries,  three  hundred  and  thirty -six  dollars. 

(Legislative,  executive,  and  judicial  appropriation  act,  March  3, 1883. 
Statutes,  xxii,  p.  618.) 

War  Department. — For  the  transportation  of  reports  and  maps  to  for- 
eign countries:  For  the  transportation  of  reports  and  maps  to  foreign 
countries,  through  the  Smithsonian  Institution,  three  hundred  dollars. 

(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  555.) 

Transfer  of  centennial  collections^  Treasury  Department. — ^To  complete 
the  transfer  and  preparation  of  the  Philadelphia  collections  presented 
to  the  United  States  at  the  close  of  the  jiermanent  international  exhibi- 
tion in  Philadelphia,  including  necessary  expenses  already  incurred,  four 
thousand  one  hundred  and  twelve  dollars  and  eighty-two  cents. 

(Deficiency  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  584.) 

Fire-proofing  Smithsonian  Institution. — For  completing  the  recoustmo- 
tion,  in  a  fire-proof  manner,  of  the  interior  of  the  eastern  portion  of  the 
Smithsonian  Institution,  fifty  thousand  doUurs. 

(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  62&) 

North  American  Ethnology. — For  North  American  Ethnelogy,  Smith- 
sonian Institution :  For  the  purposeof  continuing  ethnological  xeseanehea 
among  the  I^orth  American  Indians,  under  the  direction  of  the  Secietaiy 
of  the  Smithsonian  Institution,  including  salaries  and  compensation  of 
all  necessary  employes,  forty  thousand  dollars,  cf  which  three  thoosaiid 
dollars  shall  be  expended  for  continuing  and  completing  the  compilation 
and  preparation  of  a  statistical  atlas  of  Indian  aflEUrs  by  0.  C.  Boyoe, 
under  the  direction  of  the  Bureau  of  Ethnology,  Smithsonian  Institatlon 
which  shall  be  immediately  available. 

(Sundry  civil  appropaalion  act,  Maisoh  3,  ia$3.    Sttttnt^  xxii,  p.  <i2&) 

Furniture  and  fixtures^  National  Museum. — For  furniture  and  fixtures 

of  the  National  Museum :  For  cases,  furniture,  wd  fi^^tores  required  for 

the  exhibition  of  the  collections  of  geology,  Hiineralogy,  natural  history, 

ethnology,  and  the  industrial  arts  belonging  to  the  XJnited  States,  and 

for  salaries  or  compensation  of  all  necessary  employes,  sixty  thousand 

dollars. 
(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  fi2S.) 

Heating  and  lighting  National  Museum^  etc. — For  heating  and 
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the  National  Miiaeam  :  For  expense  of  heating,  lighting,  and  telephonic 
and  electrical  service  for  the  new  museum  building,  six  thousand  dollars. 
(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  629.) 
Preservation  of  ooUections. — For  the  preservation  of  collections  of  tho 
National  Museum :  For  the  preservation  and  exhibition  of  the  collec- 
tions received  from  birveying  and  exploring  expeditions  of  the  Govern- 
ment, and  other  sources,  including  salaries  or  compensations  of  all 
necessary  employes,  ninety  thousand  dollars. 
(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  G29.) 

Armory  Imilding. — For  the  preservation  of  collections  of  the  Kational 
Museum  in  the  Armory  building:  For  care  of  the  Armory  buildings  and 
grounds,  and  expense  of  watching,  preservation,  and  storage  of  the  dupli- 
cate collections  of  the  Government  and  of  property  of  the  United  States 
Fish  Oommission  contained  therein^  including  salaries  or  compensation 
of  all  necessary  employes,  two  thousand  five  hundred  dollars.  And  the 
distribution  of  duplicate  specimens  of  the  National  Museum  and  Fish 
Commission  may  be  made  to  colleges,  academies,  and  other  institutions 
.  of  learning,  upon  the  payment  by  the  recipients  of  the  cost  of  prepara- 
tion for  transportation  and  the  traiisportation  thereof. 

(Sundry  civil  appropriation  act,  March  3, 1883.    Statutes,  xxii,  p.  629.) 


INAUaUBATlON  OF  THS  HENRY  STATX7B. 

[No.  10.]    Joint  lesolation  acceptlDg  the  invitation  of  the  Kegents  of  the  Smith- 
sonian Institate  to  attend  the  inaagnration  of  the  etatue  of  Jossfb  Hkivbt. 

Whereas,  in  a  communication  from  Spencer  F.  Baird,  Secretary  of 
the  Smithsonian  Institute,  Congress  was  informed  that  in  accordance 
with  an  act  of  June  first,  eighteen  hundred  and  eighty,  the  bronze 
statae  of  Joseph  Hepry,  late  Secretary  of  the  Smithsonian  Institution, 
had  been  completed ;  and  whereas  in  the  same  communication.  Con- 
gress was  respectfully  invited  to  be  present  on  the  occasion  of  its  formal 
presentation  to  the  public  upon  Thursday  the  nineteenth  of  April  next. 
Therefore  be  it 

Be$olved  fty  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  asstmbkdj  That  the  said  invitation  be 
and  the  same  is  hereby  accepted  by  the  Senate  and  House  of  Kepre- 
sentatives;  and  that  the  Premdent  of  the  Senate  select  seven  members 
of  that  body ;  and  the  Speaker  of  the  House  of  Bepresentatives  fifteen 
members  of  that  body  to  be  present  and  represent  the  Congress  of  the 
United  States,  apon  the  occasion  of  the  presentation  and  inauguration 
of  said  statue. 

(Approved  February  24, 1883.    Statutes,  xxii,  p.  639.) 


268  ACTS   OF  CONGRESS 

PRINTINa  OBNTBimiAL  EXHIBITION  BSPOBT. 

[No.  21.]  Joint  resolation  to  print  fiye  thousand  copies  of  the  report  of  the  Board 
on  behalf  of  the  United  States  Exeontiye  Departments  at  the  International  Exhibition 
of  eighteen  hnndred  and  soTenty-siz. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United 
States  af  America  in  Congress  assembledj  That  there  be  printed  and 
bound,  in  continnation  of  the  series  of  volumeB  heretofore  published  by 
Congress  under  joint  resolution  of  June  twentieth,  eighteen  hundred 
and  seventy -nine,  containing  the  final  report  of  the  United  States  Geo- 
tennial  Commisaion  on  the  International  Exhibition  of  eighteen  hun- 
dred and  seventy-six,  and  uniform  therewith,  five  thousand  copies  of 
the  report  of  the  Board  on  behalf  of  the  United  States  Executive  De- 
partments at  said  Exhibition,  being  the  report  which  was  submitted  to 
Congress  by  the  President  of  the  United  States,  by  special  message  of 
February  ninth,  eighteen  hundred  and  seventy-seven,  and  again  in  his 
annual  message  of  December  third,  eighteen  hundred  and  seventy- 
seven,  of  which  number  three  thousand  copies  shall  be  for  the  House, 
one  thousand  copies  for  the  Senate,  two  hundred  copies  for  the  Smith- 
sonian Institution  for  distribution  to  such  foreign  govemmenta  and 
others  as  made  contributions  from  such  Exhibition  to  the  National 
Museum,  three  hundred  copies  for  the  late  members  of  said  Board,  and 
five  hnndred  copies  for  distribution  by  the  Ute  president  of  the  Gan- 
tennial  Commission,  the  printing  to  be  done  by  the  Public  Printer, 
under  the  supervision  of  the  late  chairman  of  said  Board,  upon  whose 
order  may  be  allowed  by  the  Public  Printer  to  the  late  secretary  of  the 
Board  not  exceeding  three  hundred  dollars  for  services  to  be  performedi 
and  incidental  expenses  to  be  incurred  in  connection  therewith :  Pro- 
videdj  That  the  photographic  views  of  the  Oovemment  exhibit  accom- 
panying the  manuscript  report  shall  not  be  printed  or  reproduced  for 
the  publication  herein  authorized. 

(Approved  March  3, 1883.    Statutes,  xxii,  pp.  640, 641.) 


BOUTHEBN  EXPOSITION  AT  LOUISVILLE,  KY. 

Cbap.  99. — An  act  relative  to  the  Soothem  Expositioa  to  be  held  in  the  cit^  of 
Looiflville,  State  of  Kentncky,  in  the  year  eighteen  hundred  and  eighty-three. 

Whereas  ample  means  have  been  provided  for  holding,  during  the 
present  year,  in  the  city  of  Louisville,  State  of  Kentucky,  of  an  exposi- 
tion of  the  products  of  agriculture,  manufactures,  and  the  fine  arts ;  and 

Whereas  the  objects  of  such  an  exposition  should  coounend  them- 
selves to  Congress,  and  its  success  should  be  promoted  by  all  reaaona- 
lile  encouragement,  provided  it  can  be  done  without  expense  to  the  gen- 
eral public :  Therefore, 
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Be  it  enacted  dy  the  Senate  and  Hottse  of  Bepreaentatitee  of  the  United 
States  of  America  in  Congress  assembled j  That  all  articles  which  shall  be 
imported  for  the  sole  purpose  of  ezhibition  at  the  Boathern  Exposition 
at  Loaisville,  Kentacky,  to  be  held  in  the  year  eighteen  hundred  and 
eighty-three,  shall  be  admitted  without  the  payment  of  duty^  or  of  cus- 
toms fees  or  charges,  under  such  regulations  as  the  Secretary  of  the 
Treasury  shall  prescribe :  Provided,  That  all  such  articles  as  shall  be 
sold  in  the  United  "States,  or  withdrawn  for  consumption  therein,  at  any 
time  after  such  importation,  shall  be  subject  to  the  duties,  if  any,  im- 
posed on  like  articles  by  the  revenue  laws  in  force  at  the  date  of  impor- 
tation: And  provided  further  J  That  in  case  any  articles  imported  under 
the  provision  of  this  act  shall  be  withdrawn  for  consumption,  or  shall 
be  sold  without  payment  of  duty  as  required  by  law,  all  penalties  pre- 
scriljed  by  the  revenue  laws  shall  be  applied  and  enforced  against 
such  articles,  and  against  the  persons  who  may  be  guilty  of  such  with- 
drawal or  sale. 

Sec.  2.  That  medals,  with  appropriate  device,  emblems,  and  inscrip- 
tions, commemorative  of  said  Southern  Exposition,  aud  of  the  awards 
to  be  made  to  exhibitors  thereat,  be  prepared  at  s.  me  mint  of  the  United 
Slates,  for  the  board  of  directors  thereof,  subject  to  the  provisions  of 
the  fifty-second  section  of  the  coinage  act  of  eighteen  hundred  and  sev- 
enty-three, npon  the  payment  of  a  sum  not  less  than  the  cost  thereof; 
and  all  the  provisions,  whether  penal  or  otherwise,  of  said  coinage  act 
against  the  counterfeiting  or  imitating  of  coins  of  the  United  States 
shall  apply  to  the  medals  struck  and  issued  under  this  act. 

Sec.  3.  That  with  the  approval  of  the  director  of  the  National  Mu- 
seum, any  portion  of  the  collections  thereof  may  be  exhibited  at  said 
Southern  Exposition,  permission  to  remove  the  same  from  the  National 
Hnseum  being  hereby  granted:  Provided,  That  said  removal  can  be 
made  without  loss  or  expense  to  the  Government.  And  upon  the  same 
conditions  permission  is  also  granted  for  the  exhibition  of  articles  in 
charge  of  other  Bureaus  and  Departments  of  the  Government. 

Sec.  4.  That  upon  the  passage  of  this  act  the  Secretary  of  State 
shall  notify  the  consuls,  consular  agents,  and  other  representative  of 
our  Government  in  foreign  countries  of  the  time  and  place  of  holding 
said  Southern  Exposition,  together  with  the  fact  that  all  articlt*s  in- 
tended therefor  will  be  admitted  free  of  duty,  as  provided  herein. 

(Legislative,  executive,  and  judicial  appropriation  act,  March  3, 1883. 
Statutes,  xxfl,  pp.  481, 482.) 


LONDON  FISHERY  EXHIBITION. 

[No.  49.]    Joint  Bbsolution  concerniDg  an  International  Fiiihery  Exhibition  to  be 
held  at  London,  in  May,  eighteen  hundred  and  eighty- three. 

Whereas  the  Government  of  the  United  States  has  received  official 
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intimation  from  that  of  Great  Britain  that  it  is  proposed  to  hold  an  In- 
ternational Exhibition  of  Fish,  Fisheries,  and  Fish  Prodocts  at  London 
in  May,  eighteen  hundred  and  eighty-three,  whereat  the  representation 
of  the  United  States  is  invited;  and 

Whereas,  also,  by  its  action  as  a  Government,  and  by  the  active  en- 
terprise of  merchants,  fishermen,  and  inventors  and  the  researches  of 
men  of  science  in  this  country,  the  United  States  has  attained  and  holds 
a  prominent  place  in  all  that  relates  to  the  development  of  the  great 
fisheries  industries,  the  extension  of  the  great  commercial  relationship 
with  other  countries  based  on  the  exportation  of  prepared  fish  prodoots; 
which  now  forms  an  important  fiehctor  in  the  national  wealth,  the  artifi- 
cial propagation  of  food  fishes,  and  the  re-stocking  of  depleted  fishing 
waters,  and  it  is  expedient  that  the  industries  and  interests  thus  con- 
cemed  should  be  adequately  represented  on  the  occasion :  Therefore, 

Resolved^  by  the  Senate  and  Rouse  of  Bepreseniatives  of  the  United  Statee 
of  America  in  Congress  assembledj  That  the  invitation  of  the  British 
Government  be  accepted,  and  that,  under  the  auspices  of  the  Depart- 
ment of  State,  the  United  States  Oommissioner  of  Fish  and  Fisheries 
be,  and  he  hereby  is,  instructed  to  prepare  or  cause  to  be  prepared  a 
complete  and  systematic  representative  exhibition  of  the  fisheries  of 
the  United  States,  in  which  shall  be  shown  the  following:  A  series  of 
fishing  grounds;  a  full  series  of  the  principal  sea  and  fresh- water  fishes, 
shell-fish,  sponges,  and  so  forth,  and  other  useful  inhabitants  of  the 
waters  of  the  country  (either  as  specimens,  casts,  or  illustarations) ;  speci- 
mens of  models  of  the  various  kinds  of  gear,  apparatus,  boats,  and  so 
forth,  used  in  their  capture;  a  full  collection  of  articles  showing  the 
commercial  and  economic  uses  of  the  fishes  and  other  water  animals, 
which  shall  include,  besides  the  samples  and  specimens,  models  and 
other  representations  of  appliances  used  in  their  preparation  and  pree- 
ervation  for  food  as  well  as  for  purposes  of  use  and  ornament,  such  as 
dried,  smoked,  and  canned  fish,  and  so  forth ;  oils,  fertilizers,  manufact- 
nred  shells,  corals,  sponges,  and  so  forth ;  also  a  full  series  of  artidea, 
or  models  thereof,  showing  the  economic  condition  of  our  fishermen, 
such  as  clothing  and  other  personal  outfit,  models  of  dwelling  bouaes, 
and  so  forth;  a  collection  of  documents  showing  the  present  condition 
of  fishery  legislation;  also  specimens,  models,  and  illustrations  of  the 
apparatus  used  in  artificial  hatching  and  bleeding  of  fisli,  oysters,  and 
so  forth;  models  of  hatcheries,  ponds,  flshways,  transportation  cars, 
vessels,  and  so  forth ;  statistical  maps  showing  the  range,  abundance, 
and  80  forth,  of  our  fishes,  and  so  forth ;  also  such  other  facts,  appara- 
tus, models,  specimens,  and  so  forth,  as  may  be  needed  to  convey  a  cor- 
rect idea  of  this  branch  of  the  nation's  industries. 

Sbo.  2.  That  with  the  approval  of  the  Director  of  the  National  &lu- 
seum,  any  cognate  portion  of  the  collections  thereof  may  be  used  in  the 
preparation  of  the  exhibit  herein  provided  for,  permission  to  remove 
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the  same  from  tbe  National  Mnsenm  being  bereby  granted.  And  the 
Commiseioner  of  Fish  and  Fisheries  is  hereby  anthorized  to  obtain,  by 
exchange  or  otherwise,  snch  procurable  objects  from  other  exhibits  in 
London  as  may  tend  to  perfect  the  i>ermanent  fishery  exhibit  of  the 
Uuited  States  National  Mnsenm. 

Seo.  3.  That  it  shall  be  the  dnty  of  the  United  States  Commissioner 
of  Fish  and  Fisheries  to  present  to  G<Higress  a  detailed  report  of  the 
present  condition  of  the  European  fisheries,  with  information  as  to  any 
methods  by  which  those  of  the  United  States  can  be  modified  or  im- 
prove«l,  as  well  as  any  suggestions  he  may  deem  pertinent  in  regard  to 
iucreasing  tbe  exixirtation  of  fishery  products  from  the  United  States 
to  foreign  countries. 

Seo.  4.  That  the  United  States  Oommissioner  of  Fish  and  Fisheries 
is  hereby  authorised  to  represent  the  United  States  at  the  exhibition 
in  qnestioM,  either  in  person  or  by  a  deputy  to  be  appointed  by  the 
President  of  the  United  States,  together  with  such  assistants  as  he  may 
recommend  as  useful  in  carrying  out  the  proiK>sed  participation  of  the 
United  States  at  the  exhibition. 

Sec.  5.  That  in  order  to  defray  the  expenses  of  the  collection,  prepa- 
rstioii  and  ]>acking  of  the  exhibit  authorized,  its  transfer  from  and  to 
the  United  States,  its  installation  and  supervision,  in  London,  and  such 
other  incidental  expenses  as  may  of  necessity  arise,  there  is  hereby  ap- 
propriated, out  of  any  money  in  the  Treasury  of  the  United  States  not 
otherwise  appropriated,  the  sum  of  fifty  thousand  dollars,  or  so  much 
thereof  as  may  be  required,  to  be  immediately  available,  and  to  be  ex- 
pended by  the  United  States  Commissioner  of  Fish  and  Fisheries,  un- 
der the  direction  and  regulations  of  the  Department  of  State. 

(Approved  July  IS,  1882.    Statutes,  xxi*,  pp.  387^389.) 


WITHDRAWAL  OF  SMITHSONIAN  DEPOSIT. 
CUAP.  491.  An  act  for  the  relief  of  Mary  E.  Thomson. 

Be  it  enacted^  <£c.,  That  Mary  B.  Thomson,  mother  of  Passed  Assist- 
ant Paymaster  Curtis  H.  Thomson,  United  States  Navy,  deceased,  be, 
and  is  hereby  authorized  to  accept,  first,  a  portrait,  in  frame,  of  Her 
Uoyal  Highness,  the  Princess  of  Siam ;  second,  a  silver  enameled  cigar 
case;  third,  a  match-box  and  tray  of  Siamese  work,  the  same  being 
presented  te  said  Curtis  H.  Thomson,  in  his  lifetime,  by  the  King  of 
Siam,  and  now  ou  deposit  in  the  Smithsonian  Institution. 

(Approved  August  8, 1882.    Statutes,  xxii,  p.  738.) 
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DISTRIBUTION  OF  PUBLIC  DOCUMENTS. 

Resolalion  of  the  House  of  Representatives,  Aufpist  8, 1682. 

Resolvedy  That  tbe  Librarian  of  Congress,  the  Secretary  of  the  Smith- 
sonian Institation^  and  the  Sui)eriuteudent  of  Docnments,  Department 
of  the  Interior,  be  and  they  are  hereby  requested  to  compile  the  laws 
and  regulations  now  in  force  governing  the  printing  and  distribution  of 
public  documents;  to  prepare  a  tabulated  statement  showing  the  num- 
ber of  documents  printed  by  order  of  Forty-sixth  and  the  flrst  seiMion 
of  the  Forty-seventh  Congress,  and  under  general  laws  now  in  force, 
and  the  disposition  directed  to  be  made  of  the  same;  and  to  report  what 
reductions  should  be  made  in  the  number  of  such  documents,  and  to 
present  such  other  -information  at  their  command  relating  to  luiblic 
documents  as  will  tend  to  premote  judicious  legislation  «nd  submit  the 
draft  of  a  bill  to  provide  for  the  printing  and  distribution  of  documents, 
and  they  shall  report  to  the  House  at  tlie  beginning  of  the  next  session. 
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ADVEETISEMBNT. 


The  object  of  the  General  Appendix  is  to  furnish  snmmaries  of 
scientific  discovery  in  particular  directions;  occasional  reports  of  the 
investigations  made  by  collaborators  of  tl|e  Institution;  memoirs  of  a 
general  character  or  on  special  topics,  whether  original  and  prepared 
expressly  for  the  purpose,  or  selected  from  foreign  journals  and  proceed- 
ings; and  briefly  to  present  (as  fully  as  space  will  permit)  such  papers 
not  published  in  the  '<  Smithsonian  Contributions"  or  in  the ^' Miscella- 
neous Collections"  as  may  be  supposed  to  be  of  interest  or  value  to  the 
numerous  correspondents  of  the  Institution. 
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INTRODUCTION. 

While  it  has  beeu  a  prominent  object  of  the  Board  of  Eegents  of  the 
Smithsonian  Institution,  from  a  very  eady  date  in  its  history,  to  enrich 
the  annaal  report  required  of  them  by  law,  with  scientific  memoirs  illus- 
trating the  more  remarkable  and  imx>ortant  developments  in  physical 
and  biological  discovery,  as  well  as  showing  the  general  character  of 
the  operations  of  the  Institntion,  this  pnrpose  had  not  been  carried  out 
on  any  very  systematic  plan.  Believing  however  that  an  annual  report 
or  summary  of  the  recent  advances  made  in  the  leading  departments 
of  scientific  inquiry  would  supply  a  want  very  generally  felt,  and  would 
be  favorably  received  by  all  those  interested  in  the  diffusion  of  knowl- 
edge, the  Secretary  had  prepared  for  the  report  of  1880,  by  competent 
collaborators,  a  series  of  abstracts  showing  concisely  the  prominent 
features  of  recent  scientific  progress  in  astronomy,  geology,  physics^ 
chemistry,  mineralogy,  botany,  zoology,  and  anthropology. 

The  same  general  programme  was  followed  in  the  report  for  1881,  ex- 
cepting the  account  of  geologic  progress,  which  was  necessarily  omitted 
in  consequence  of  the  illness  and  lamented  death  of  Dr.  G.  W.  Hawes, 
to  whom  the  subject  had  been  referred.  In  the  record  for  the  present 
year.  Dr.  T.  Sterry  Hunt,  of  Montreal,  Canada,  has  supplied  very  ac- 
ceptably this  deficiency.  A  sketch  of  geographical  progress  during 
the  years  1881  and  1882  has  also  been  furnished  for  the  present  report 
by  Commander  F.  M.  Green,  U.  S.  N.  The  account  of  progress  in 
chemistry  has  been  undertaken  by  Prof.  H.  Carrington  Bolton,  of 
Trinity  College,  Hartford.  The  r6sum6  of  progress  in  mineralogy,  like- 
wise unfortunately  omitted  in  the  report  for  1881  (owing  to  the  death 
of  Dr.  Hawes,  as  above  mentioned),  has  this  year  been  supplied  by  Prof* 
Edward  S.  Dana,  of  Yale  College,  New  Haven.  The  remaining  con- 
tributors have  continued  their  work,  as  heretofore. 

With  every  effort  to  secure  prompt  attention  to  all  the  more  impor- 
tant details  of  such  a  work,  various  unexpected  delays  frequently  render 
it  impracticable  to  obtain  all  the  desired  reports  in  each  department 
within  the  time  prescribed.  In  such  cases  it  is  designed,  if  possible,  to 
bring  up  deficiencies  and  supply  them  in  subsequent  reports. 

The  value  of  this  annual  record  of  progress  would  be  much  enhanced  by 
an  enlargement  of  its  scope,  and  the  inclusion,  not  only  of  such  bmnches 
as  mathematics,  physiology,  pathology  and  medicine,  microscopy,  &c.^ 
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but  also  of  the  more  practical  topics  6f  agricnltaral  and  horticalt- 
nral  economy,  en^neering,  mechanics,  and  technology  in  general ;  bat 
the  space  required  for  such  larger  digest  seems  scarcely  available  in 
the  present  channel.  The  scientific  r^sum^,  which  in  1880  occupied  260 
pages,  and  in  1881  extended  to  330  pages,  has  this  year  reached  400 
pages.  An  efficient  condensation  of  this  matter  does  not  seem  easily 
practicable. 

It  is  hardly  necessary  to  remark  that  in  a  summary  of  the  annual  pro- 
gress of  scientific  discovery  so  condensed  as  the  present,  the  wants  of 
the  specialist  in  any  branch  can  be  but  imperfectly  supplied  ;  and  very 
many  items  and  details  of  great  value  to  him  must  be  entirely  omitted. 
While  the  student  in  a  special  field  of  knowledge  may  occasionally  re- 
ceive hints  that  will  be  found  of  interest,. he  will  naturally  be  led  to 
consult  for  fuller  information  the  original  journals  and  special  periodi- 
cals from  which  these  brief  notices  or  abstracts  have  been  compiled. 

The  plan  of  devoting  some  350  pages  of  the  annual  report  to  such  a 
compilation  is  not  designed  to  preclude  the  introduction  into  the  '^Gen- 
eral Appendix,"  as  heretofore,  of  special  monographs  or  discussions 
that  may  prove  interesting  to  the  scientific  student. 

Spencer  F.  Baibd. 


ASTRONOMY. 


By  Prof.  Edward  S.  Holdbn, 

Director  of  the  Washburn  Obeervatory, 


'This  record  of  astronomical  progress  during  the  year  1882  is  in  con- 
tiuuation  of  that  of  preceding  years  and  is  presented  in  the  same  form. 
Abstracts  of  some  of  the  most  important  papers  of  the  year  are  given, 
arranged  under  appropriate  heads.  To  the  professional  astronomer 
they  may  serve  as  a  convenient  collection  of  reviews  and  notes.  But 
their  chief  aim  is  to  convey  to  the  large  and  increasing  class  of  those 
interested  in  astronomy,  and  having  some  acquaintance  with  it,  an  idea 
of  its  annual  progress.  This  object  might  be  more  directly  attained  by 
writing  a  connected  account  of  the  year's  work  without  referring  to 
separate  papers.  It  is,  however,  conceived  that  the  present  plan  really 
serves  its  purpose  better. 

While  the  progress  of  astronomy  in  general,  as  well  as  that  of  other 
sciences,  is  even  and  sustained  if  viewed  from  a  distance,  yet  this  prog- 
ress is  really  made  by  steps  and  irregularly.  It  is  of  value  to  be  able 
to  follow  these  steps  one  by  one. 

The  writer  has  made  free  use  of  reviews  which  have  appeared  in 
scientific  i>eriodical8,  and  especially  of  abstracts  which  he  has  himself 
written. 

ITEBUL^,  ETC. 

TifStmla  in  Orion. — The  ffaval  Observatory  has  recently  published  a 
monograph  of'the  Central  Parts  of  the  Kebula  of  Orion  (quarto,  230  pp., 
42  iUostrations),  by  Professor  Holden. 

Part  I  gives  a  history  of  the  various  researches  on  the  nebula  of  Orion, 
in  chronological  order,  from  Gysat,  1618,  to  the  observations  of  the 
aathor  in  1882.  With  this  are  given  38  wood-cuts,  which  are  engraved 
fix)m  photographs  of  the  principal  published  (and  unpublished)  draw- 
ings.   A  very  fine  drawing  of  Lassell  is  here  given  for  the  first  time. 

Part  II  (pp.  108-197)  gives  the  observations  made  by  Professor 
Holden  at  Washington  and  Madison  in  the  years  1874-1882. 

Part  III  is  a  summary  of  aU  the  observations  arranged  for  compar* 
ifion. 

Part  lY  gives  the  conclusions  to  be  reached  with  regard  to  possible 
variationB  in  the  shape  or  brilliancy  of  its  parts.  These  are,  in  brie^ 
that  there  have  certainly  been  changes  in  the  relative  brightness  of  some 
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of  the  parts,  but  that  no  evidence  exists  of  any  changes  of  form  other 
than  those  whicli  might  be  due  to  changes  iu  relative  brightness. 
These  changes  in  brightness  have  been  examined  by  the  author  bj 
photometric  measures  by  means  of  an  instrument  devised  by  Prof. 
Charles  S.  Hastings. 

An  addendum  gives  a  magnificent  photograph  of  the  nebula  made  by 
Dr.  Henry  Draper,  his  last  published  work.  The  frontispiece  is  Bond^s 
beautiful  steel  engraving  of  the  nebula,  which  was  kindly  furnished  by 
Professor  Pickering. 

Spectrum  of  Nebula  in  Orion. — Dr.  Huggins  has  succeeded  in  photo- 
graphing the  ttpectrum  of  the  nebula  of  Orion  (March  7, 1882,),  and  "in 
addition  to  known  lines''  a  strong  line  in  the  ultra-violet  is  shown.  The 
same  thing  had  also  been  done  bj'^  Dr.  Henry  Draper,  and  from  a  private 
letter  we  learn  that  he  had  made  four  such  photographs,  which  show 
that  two  knots  of  nebulosity  in  the  bright  mass  just  preceding  the 
trapezium  have  a  continuous  spectrum,  and  that  there  are  traces  of  the 
same  in  other  parts  of  the  nebula. 

Dr.  Huggins  has  obtained  a  fine  photograph  of  the  spectrum  of  this 
nebula,  which  shows  a  new  line  \  3730,  in  addition  to  the  four  which  he 
has  located  in  the  visible  spectrum. 

In  this  connection  it  may  be  worth  while  to  correct  a  common,  al- 
though a  natural,  error  with  regard  to  the  question  of  the  discovery  of 
the  discontinuous  nature  of  the  spectra  of  nebulsB. 

In  August,  18G4,  Dr.  Huggins  investigated  the  spectra  of  nebalie  be- 
fore any  other  observer,  and  communicated  the  results  to  the  Boyal 
Society  on  September  8, 1^64. 

Secchi's  observations  of  the  spectra  of  nebulce  are  published  in  the 
Comptes  Kendus  of  186r>,  and  appear  to  be  the  record  of  an  independent 
discovery;  ceitainly  they  are  usually  so  considered.  That  they  are 
not  independent,  may  be  seen  from  the  fact  that  the  results  of  Dr.  Hug- 
gins were  communicated  to  P.  Secchi  by  Director  Otto  V.  Struve,  who 
was  at  the  time  on  a  mission  tp  Eome.  Secchi  received  tbe  announce- 
ment with  incredulity,  but  as  Struve  insisted  on  its  correctness  Secchi 
pointed  on  a  nebula  and  saw  the  gaseous  spectrum  for  the  first  time  in 
consequence  of  this  announcement.  This  may  not  seem  important  now, 
but  it  is  a  portion  of  the  history  of  astronomy,  and  if  recorded  at  all, 
it  should  bo  stated  correctly. 

FIXED  STAKS. 

Dr.  Oould?8  southern  zones.-^The  second  volume  of  the  Cordoba  ob- 
servations is  at  last  printed.  (Vol.  I  was  the  Uranametria  Argentina,) 
It  contains  the  places  of  some  400  southern  stars  for  the  large  catalogue 
of  30,000  southem  stars,  and  also  128  zones,  containing  some  13,000 
stars.  This  is  the  first  installment  of  a  very  important  work  under- 
taken by  Dr.  Oould  in  1870-^71;  which  was  to  prepare  a  zone  catalogue 
of  the  region  of  the  sky  from  (and  overlapping)  Argelander's  sonthem 
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zones  (which  end  at  —31°)  to  (and  overlapping)  Qilliss^  zones,  yet  unre- 
duced, which  extend  from  the  south  pole  to  25^  S.  P.  D.  and*  contain 
some  27,000  stars. 

All  the  observations  (1871-1881)  are  now  reduced,  and  they  make  a 
grand  showing. 

Observations. 

For  the  catalogue ...  121 ,  000 

Fundamental  stars 14,000 

Inthe  zones 105,000 

Total 240,000 

About  half  of  these  were  made  by  Dr.  Gould  himself.  The  total  num- 
ber of  individual  stars  is  about  73,000  in  the  zones  and  30,000  in  the 
catalogue.  The  individual  observations  of  the  same  star  made  in  dif- 
ferent years  agree  well,  the  average  discordance  being  below  0".10  in 
E.  A.  and  2"  in  Declination. 

One  great  obstacle  to  the  rapid  publication  of  tliese  volumes  is  the 
printing,  which  has  to  be  done  in  Buenos  Ayres.  A  meteorological  vol- 
ume (Vol.  II)  has  also  just  been  issued.  Dr.  Gould  may  be  congratu- 
lated on  the  amount  of  work  which  he  has  accomplished  in  his  ten  years 
of  exile.  His  uraiiometry,  his  catalogue  of  fundamental  stars,  his  large 
catalogue  of  30-^,000  stars,  and  his  zones  make  a  showing  of  which 
any  observatory  would  bo  proud. 

The  state  of  our  knowledge  of  the  southern  sky,  so  long  an  unknown 
region,  is  becoming  satisfactory.  The  years  1870-1880  have  seen  great 
advances.  At  the  Cape  of  Good  Hope,  the  late  Eoyal  astronomer,  Mr. 
£.  J.  Stone,  has  printed  three  catalogues  of  first-rate  importance. 

Ist.  The  Cape  catalogue  of  2,892  stars  (epoch  1840)  from  Maclear'a 
observations  (1834-'40). 

2d.  The  Cape  catalogue  of  1,159  stars  (epoch  18G0)  from  Maclear's 
observations  (1856-'61). 

3d.  The  Cape  catalogue  of  12,441  stars  (epoch  1880)  from  observations 
by  Mr  Stone  (1870-'80).  Nearly  all  of  Lacaille's  9,766  stars  have  been 
reobserved  for  this  last  catalogue. 

From  Melbourne  wo  have  a  fine  catalogue  (epoch  1870)  of  1,227  stars, 
from  observations  made  by  Mr.  White  (under  the  direction  of  Mr.  El- 
lery,  Government  astronomer)  since  the  observatory  was  moved  from 
Williamstown. 

Lamont's  catalogue  of  5,503  stars  (many  in  southern  declination)  was 
published  in  1874  and  YarnalPs,  which  contains  some  6,000  southern 
stars,  in  1878.  The  next  ten  years  will  see  the  complete  publication  of 
Schoenfeld's  Durchmusterung  from  —  2^  to  —  23^;  its  extension  from 
—230  southwards  by  Prof.  O.  Stone,  the  publication  of  Gilliss'  zones  (from 
00  to  250  S.  P.  D.)  by  Professor  Harkness  at  Washington,  and  of  Gould's 
80,000  zone  stars,  and  very  possibly  the  publication  in  catalogue  form 
of  the  Washington  zones  (1846-'49),  containing  38,000  observations. 
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2k>ne  observations, — ^In  Bessel's  southern  zones  (+15^  to  —15^)  and 
northern  zones  (+15^  to  +4t5^)  there  are  75,011  observations  of  62^000 
stars.  The  actaal  time  spent  in  observing  was  868  hoars,  18  minates, 
so  that  on  the  average  a  star  was  observed  every  41*.7,  or  at  the  rate  of 
83.64  stars  per  hour.  Two  observers  participated,  Bessel  and  Arge- 
lander.  In  Argehinder's  northern  zones  (+45o  to  +80°)  there  were 
26,424  observations  of  22,000  stars.  The  actaal  time  required  was  about 
320  hours,  and  an  observation  was  made  ever^^  43*.6  on  the  average,  or 
at  the  rate  of  82.56  per  hour.  In  Argelander's  southern  zones  (—15®  to 
— 31^)  there  were  23,250  observations  of  17,600  stars.  The  time  employed 
was  about  281  hours.  On  the  average  an  observation  consumed  43*.5, 
or  the  rate  was  82.75  stars  per  hour.  In  Argelander's,  as  in  Bessel's 
zones,  two  observers  participated. 

In  the  Wa^shingtou  zones  (1846-'49)  only  one  observer  was  employed 
at  each  instrument.  The  rates  are  as  follows:  Meridian  Circle  Zones, 
1846,  4,137  observations  were  made  in  178^  19™,  or  at  the  rate  of 
23.20  per  hour;  Meridian  Circle  Zones,  1847, 1848,  and  1849,  7,388  ob- 
servations were  made  in  227^  30°",  or  32.52  per  hour;  Transit  Zones, 
1846-'49,  12,029  observations  were  made  in  395^  55*",  or  at  the  rate 
of  30.37  stars  per  hour;  Mural  Circle  Zones,  1846-'49, 14,792  observa- 
tions were  made  in  500^  27™,  or  at  the  rate  of  29.55  stars  per  hoar. 
It  thus  appears  that  two  observers  working  together  will  do  one-third 
more  work  than  working  separately. 

At  the  Str&sburg  meeting  of  the  German  Astronomical  Society  (Sep- 
tember,  1881)  reports  were  made  of  the  progress  of  the  zone  observa- 
tions as  usual.    These  are  epitomized  as  below : 

Kasan:  Observatory:   Zone  800-75^.    This  zone  is  nearly  flnished. 

Dorpat :  Zone  750-70^.  All  the  declinations  are  reduced  to  1875.0  and 
tiie  observations  of  B.  A.  partly  reduced.    The  zone  is  almost  completed. 

Ohristiania  :  Zone  70O-65<^.    This  zone  is  also  nearly  completed. 

HehingforS'Ootha :  Zone  650-55<^.  The  observations  are  done  and 
are  now  beiug  priuted. 

Cambridge  (U.  8.) :  Zone  55O-50o.  The  observations  were  completed 
in  January,  1870,  and  required  633  nights  for  about  20,000  observations* 
The  reductions  will  be  finished  in  1882. 

Bonn  :  Zone  50^-40^.    The  final  catalogue  is  complete  as  far  as  3^ 

Lund :  Zone  40o-35o.    The  observations  will  be  finished  in  1882. 

Leyden :  Zone  35^-300.  The  zones  are  printed,  and  the  definitive 
catalogue  is  in  preparation. 

Cambridge  (England) :  Zone  30^-250.  Eight  hundred  and  twenty- 
eight  stars  are  yet  to  be  observed. 

Berlin :  Zone  25O-20<^.  This  zone  is  observed  by  Dr.  Becker,  and 
80  per  cent,  of  the  observations  are  made. 

Berlin :  Zone  20o-15o.  This  zone  is  observed  by  Dr.  Auwers,  and  is 
nearly  completed. 

Leipsic :  Zone  15^-5^.     The  zone  15^-100  has  been  completed  for  some 
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time.    The  zone  KP-S^,  lately  undertaken,  will  not  be  finished  before 
1885. 

Albany:  Zone  50-I0.  Some  600  observations  are  yet  to  bemade, 
17,000  having  been  made. 
Nikolaief:  Zone  +lo-2o.  No  reports  were  received. 
We  learn  from  a  recent  letter  of  Prof.  O.  Stone,  director  of  the  Mc- 
Gormick  Observatory,  that  his  Durchmwterung  (or  zone  observation  of 
all  the  stars  from  the  fii*st  to  the  tenth  magnitude  inclusive),  from  —23^ 
soathwards,  is  progressing  rapidly.  The  zones  are  1^  wide,  and  four 
zones  are  nearly  finished,  so  that  printing  may  commence  this  year* 
8choeiife\(Vs  Durekmnsterung  (from  —  2^  to  —  23^)  is  also  nearly  ready 
for  pablication. 

Definitive  pontians  of  the  red  stars, — Part  IV.  of  the  Aatranamical 
Obsertatians  and  Researches  ma^e  at  Dtmsinkj  the  Observatory  of  Trinity 
Collegej  DubliUj  contains  the  mean  places  of  321  red  stars,  deduced 
from  observations  made  with  the  meridian  circle  at  Dunsink  by  Dr. 
J.  L.  B.  Drejer. 

The  work  contains  about  1,140  observations  of  the  321  stars,  each  of 
which  has  been  observed  on  the  average  three  and  a  half  times.  Of 
these  observations,  445  were  made  by  Dr.  Gopeland  in  1875-^76,  and 
the  remainder  by  Dr.  Dreyer  in  1878-^80. 

The  epoch  of  the  catalogue  is  1875.0,  and  the  system  is  that  of  the 
Astron.  Oesell.  zones,  so  that  subsequent  comparisons  will  be  easy. 
The  work  begins  with  an  account  of  the  Pistor  &  Martins  meridian 
circle.  Its  aperture  is  6.38  inches,  focus  8  feet.  The  power  used  has 
been  180.  This  circle  is  similar  in  design  to  those  of  Ann  Arbor,  Al- 
bany, Copenhagen,  Leyden,  Washington,  and  Leipsic.  The  standard 
dock  by  Dent  is  mounted  in  the  observing  room.  The  observations 
have  been  made  by  eye  and  ear  over  wires  only  3".2  apart,  and  Dr. 
Dreyer  says,  what  is  tolerably  clear,  that  this  interval  is  too  small. 

The  pointing  in  declination  is  done  by  means  of  two  threads  14  inches 
apart. 

There  is  a  difference  in  the  size  of  the  (exactly  cylindric)  pivots  equal 
to  — O'^.IO.  The  collimation  has  been  determined  over  mercury.  The 
equator-point  has  been  determined  from  the  zero  stars  of  the  Astron. 
Oesell.  The  latitude  is  not  definitively  determined,  but  is  taken  at  53^ 
23'  13".0. 

There  is  a  difference  in  the  horizontal  flexures  of  the  instrument, 
GL  B.  and  01.  W.,  but  the  absolute  flexure  is  small.  Both  circles  are 
finely  divided,  and  the  division  errors  of  each  are  given.  The  eight 
micrometer  screws  have  been  twice  investigated.  The  constants  of  the 
instrament  have  been  investigated  by  all  the  various  niethods,  and  the 
results  by  the  various  ways  agree  well. 

Dr.  Dreyer  would  confer  a  favor  if  he  would  describe  in  detail  his 
plan  for  getting  the  exact  position  for  the  counterpoise  weights  referred 
to  on  page  7  of  his  work.    It  would  be  interesting  to  know  how  much 
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weight  is  allowed  to  remain  on  the  Ys  in  the  varioas  meridian  circles  of 
the  worid.  The  reductions  are  purely  differential,  as  has  been  said.  Tbe 
refraction  is  computed  by  Bessel's  tables,  with  the  Greenwich  modi- 
fication. 

The  probable  error  of  a  clock  correction  derived  from  one  star  is 
±0*.052,  and  of  a  single  determination  of  the  equator-point  ±0'^55,  or 
from  four  stars  :t0'^28.  The  resulting  jp.  e.  of  a  single  declination  is, 
above-lCo,  ±0''.63,  and  from  -lOo  to  -2Go,  ±0".73. 

For  comparison  with  this  work  we  can  refer  to  the  Ann  Arbor  dec- 
linations of  195  stars,  made  with  a  circle  of  exactly  the  same  size  <is  ' 
that  of  Dublin,  and  also  by  the  same  makers,  published  by  the  Wash- 
burn Observatory  (1881). 

This  catalogue  was  observed  by  Mr.  Schseberle  in  1879,  and  the  p.  e, 
of  a  single  night  in  declination  is  ±0".55;  in  B.  A.  ±0».040  seed. 
Schjellerup  at  Copenhagen  (10,000  stars,  p.  xvi),  found  between  0^  and 
+150  p.  e.  in  Dec.  =t0".69,  and  between  Oo  and  —15^,  ±0".95. 

The  magnitudes  of  the  stars  have  been  assigned  on  Argelander's 
scale,  and  a  note  of  the  color  of  each  star  is  given  for  each  observation. 

The  main  object  of  the  work  is  to  bequeath  good  determinations  of 
position  of  a  large  number  of  red  stars,  which  may  serve  hereafter  to 
show  if  the  red  stars  as  a  class  have  any  peculiarities  of  proper  motion. 

Besides  this  object,  another  has  been  attained,  in  that  321  red  stars 
have  been  observed  for  color  and  magnitude  on  three  or  four  nights 
each  on  the  average. 

Dr.  Dreyer  has  now  undertaken  the  observation  of  a  large  number  of 
zero  stars  for  Schoeufeld's  Burchmusterung  with  this  circle,  which,  like 
the  large  refractor  of  the  observatory,  is  not  destined  to  be  idle. 

Double  stars. — No.  6  of  "  Publications  of  the  Cincinnati  Observatory'' 
has  been  issued.  It  contains  micrometrical  measures  of  double  stars 
made  with  the  llinch  refractor  in  i879-'80,  consisting  partly  of  obser- 
vations preliminary  to  the  formation  of  a  general  catalogue  of  known 
double  stars  situated  between  the  equator  and  30^  south  declination, 
and  partly  of  observations  of  objects  which  Mr.  Burnham  has  found  to 
need  r^observing.  The  cases  of  notable  differences  from  previous  meas- 
ures are  collected  in  the  introduction.  The  refractor  appears  to  have 
been  much  improved  since  the  object-glass  was  refigured  by  Messrs. 
Alvan  Clark  &  Sons. 

The  double  star  observations  of  Baron  Dembowski  are  to  be  pub- 
lished in  the  Atti  delta  B.  Accademia  del  X.  Lincei.  They  will  fill  three 
to  four  of  the  (quarto)  volumes,  or  about  1,500  pages  in  all,  and  are  to 
be  edited  by  Professor  Schiaparelli. 

V^ariable  stars. — Prof.  E.  C.  Pickering,  of  Harvard  College  Observa- 
tory, has  prepared  and  published  in  pamphlet  form  a  plan  for  securiug 
observations  of  the  variable  stars.  It  is  well  known  to  astronomers  that 
this  obser\'atory  is  doing  systematic  work  in  the  study  of  the  variable 
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Btars^  and  this  plan  has  been  devised  to  briog  this  interesting  branch 
of  astronomy  to  the  attention  of  observers  generally,  and  to  secure  de- 
sirable and  needed  co-operation  in  it.  The  work  is  easy  but  very  useful, 
and  the  plan  is  so  minutely  developed  as  to  offer  a  delightful  field  of 
Btady  to  amateurs  for  observation  with  the  naked  eye,  the  common 
opera-glass,  or  the  small  telescope.  Correspondence  is  desired  with  any 
persons  who  wish  to  undertake  this  work. 

Mr.  6.  Knott,  wiiting  from  Cuckfield  on  May  29,  states  that  he  had 
caught  a  maximum  of  the  apparently  capricious  variable  star  "  U  Oem- 
inarum^  on  May  27  or  28;  on  both  nights  it  was  about  9™  9.  This, 
compared  with  the  previous  maximum  noted  by  the  same  observer  on 
February  28,  gives  a  period  of  eighty-eight  days. 

Professor  Schoenfeld  finds  that  a  star  R.  A.  16''  13°>  36».,  Decl.  —  7o 
2r.O  for  1855  is  variable. 

A  star  ill  R.  A  19"  17°»  33".,  Decl.  —  21©  32'.3  for  1860,  must  be  vari- 
able to  a  great  extent — 6.5  to  9.0  at  least. 

Mr.  S.  C.  Chandler  has  made  the  very  interesting  discovery  that  the 
period  of  the  star,  D.  M.  +  1^,  No.  3408,  is  not  5^  days  as  was  at  first 
supposed,  but  considerably  less  than  one  day,  viz,  20^  7™  41».  6.  The 
error  arose  from  the  star  having  been  visible  for  some  time  only  in  the 
early  evening.  The  minimum  could  therefore  only  be  observed  at  in- 
tervals of  5.03  days,  i.  6.,  6  periods,  or  sometimes  5.87  days,  t.  e.,  7  periods. 
A  combination  of  these  resulted  in  the  period  assigned.  All  the  varia- 
tions from  maximum  to  minimum,  and  back  to  maximum,  are  accom- 
plished in  about  four  hours,  the  maximum  brightness  beii^g  maintained 
for  sixteen  hours.  This  star  therefore  has  the  shortest  period  known, 
and  is  the  most  remarkable  for  the  rapidity  of  its  changes.  The  dura- 
tion of  increase  and  of  decrease  appears  to  be  exactly  equal,  and  the 
range  is  about  seven-tenths  of  a  magnitude,  from  6.0  or  6.1  to  6.7  or  6.8. 

The  star  D.  M  -f  8°,  4899,  was  observed  by  Dr.  Krueger  (1853,  August 
29)  as  9.5  magnitude  and  by  Dr.  Schoenfeld  (1854,  September  20)  as  9.5 
magnitude,  and  it  was  not  seen  by  Schoenfeld  in  a  zone  observed  1854, 
September  16.  Dr.  de  Ball  calls  attention  to  the  fact  that,  on  August  13, 
1882,  it  was  barely  visible  in  the  eleven-inch  refractor  of  the  Bothkamp 
Observatory. 

In  a  recent  paper  presented  to  the  Saint  Petersburg  Academy  of 
Sciences,  Dr.  Lindemann,of  Pulkova,  has  investigated  the  effect  of  the 
red  colors  of  stars  on  estimates  of  their  magnitudes.  His  observations 
have  been  made  with  a  Zoellner's  photometer,  and  he  has  compared 
the  results  of  Rosen  and  Wolff  with  his  own.  This  is  not  the  place  to 
indicatehis  methods,  which  indeed  are  laid  down  in  Zoellner's  well-known 
work;  but  we  may  quote  his  general  conclusion,  to  the  effect  that  in 
matching  an  artificial  star  produced  by  the  photometer,  with  a  red  star, 
the  accidental  errors  are  very  great  compared  to  similar  comparisons 
with  white  stars,  and  that  in  general  the  sensibility  of  the  eye  to  red 
Tays  is  three  or  four  times  less  than  to  blue.    The  errors  may  amount  to 


284  SCIENTIFIC   RECORD   FOR    188^ 

at  least  one  magnitade,  and  he  conclades  that  we  should  look  with  doubt 
upon  red  variable  stars  where  the  variability  is  less  than  a  magnitade 
or  so. 

Parallax  of  the  star  Bradley  3077. — ^Dr.  Oylden  has  lately  published 
the  results  of  his  micrometric  comparisons  of  this  star  with  neighboring 
ones.  His  memoir  gives  the  parallax  as  ^  '.28  J:  (K'.045.  Professor  Bra- 
ennow  found  by  a  similar  method  the  parallax  to  be  0'^07  :t  0".02. 

In  this  connection  a  recent  paper  by  Dr.  Backlund,  of  Pulkova,  is  in- 
teresting, as  it  gives  the  reduction  of  some  observations  begun  by  Dr. 
Wagner  on  the  same  star.  These  observations  were  made  by  means  of 
differences  of  B.  A.  with  the  transit  instrument,  and  they  were  discon- 
tinued as  the  comparison  stars  were  too  faint  to  observe  during  the 
whole  year.  From  the  incomplete  series  Dr.  Backlund  has  obtained  the 
following  results: 

Twenty-seven  comparisons  with  star  a  give  +  (K^20  ±  (K^080. 

Thirty-two  comparisons  with  star  6  give  +  0"M  ±  0".078,  This  star 
has  thus  a  small  parallax. 

Parallaxes  of  Alpha  Lyras  and  of  61  Oygni. — During  1800  and  1881 
Professor  Hall,  of  the  Naval  Observatory,  observed  for  the  parallaxes 
of  these  two  stars  on  77  and  66  nights,  respectively,  using  the  26-inch 
equatorial  and  micrometer  I,  with  an  eyepiece  magnifying  383  times. 
Hie  results  have  been  printed  in  the  Washington  observations  for  1879. 
The  observations  are  of  extreme  precision,  the  probable  errors  of  a  single 
distance  in  the  case  of  Alpha  Lyras  being  0^^075  and  in  that  of  61  Cygni 
0".081. 

A  temperature  coefficient  was  found  for  the  screw  from  observations 
of  M  made  during  the  series.  The  range  of  temperature  was  420F.  If 
this  coefficient  be  used  to  reduce  the  900  observations  of  transits  made 
In  1875,  in  which  the  range  of  temperature  was  47^  (Wash.  Ast.  Obs. 
1877,  App.  I),  the  probable  error  of  the  resulting  Bo  is  ±  0'^0020.  If  the 
temperature  coefficient  is  omitted,  the  probable  error  is  less  than  this. 
As  far  as  this  goes,  it  would  indicate  that  the  coefficient  is  doubtful. 

At  any  rate,  its  introduction  will  not  affect  the  values  of  the  resulting 
parallaxes,  which  are : 

AlpULyr<B 0'M80  =t  0".006 

61  Cygni 0''.478  ±  0".014 

It  will  be  interesting  to  compare  these  results  with  preceding  ones. 

For  61  Oygni  we  have— 

Bessel 0".367 

Bessel  &  Schluter 0  .536 

Johnson,  1st 0  .626 

Johnson,  2d 0  .192 

Struve 0  .611 

Auwers 0  .664 

Peters 0.349 

Ball 0  .465 
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For  Alpha  LyrcB  we  have — 

Strove 0".261 

Main 0  .164 

Bruunow,  Ist 0  .  131 

etc.,  etc. 

Professor  Hall's  work  is  especially  interesting  from  theuDiformitjof 
tbe  meat^nres  and  from  their  great  precision,  as  well  as  showing  the  fit- 
ness of  the  large  telescope  for  snch  work. 

At  the  Dablin  Observatory,  Professor  Ball  has  nearly  completed  bis 
investigation  of  the  parallax  of  Mu  Cephei  and  of  Struve  12486.  The 
meridian  circle  is  to  be  employed  in  determining  the  positions  of  abont 
1,000  stars  between— 2©  and— 23©  for  Dr.  Schoenfeld. 

Paralicucea  of  southern  stars. — Alpha  Gentanri,  Beta  Centaari,  Epsilon 
Indi  and  Sirins  are  being  observed  at  the  Gape  of  Good  Hox>e  for  par- 
allax. Two  observers,  Mr.  Gill  and  Dr.  Elkin,  are  making  Independent 
series  on  the  foar  stars.  Dr.  Elkin's  observations  will  be  completed  in 
September,  1882,  and  Mr.  GilPs  in  March,  1883.  The  work  is  done  with 
Mr.  Gill's  heliometer.  Mr.  Gill  expresses  his  admiration  for  the  new 
heliometer  just  made  by  the  Bepsolds  for  the  Yale  College  Observatory^ 
^hich  he  regards  as  the  most  perfect  micrometric  apparatus  in  the 
world. 

At  the  Gape  of  Good  Hope  much  time  was  spent  in  1881  on  the  de- 
termination of  the  longitude  Aden-Gape,  which  is  now  completed.  The 
Cape  catalogue  for  1850,  containing  4,715  stars,  will  shortly  be  published. 

Over  600  occultations,  observed  since  1834,  have  been  reduced  (by 
means  of  Newcomb's  standard^stars)  and  will  be  compared  with  Hansen's 
tables  by  Professor  Newcomb. 

Under  date  of  May  11,  Professor  Stone,  of  Gincinnati,  writes :  "  In  ob- 
serving one  of  our  D.  M.  zones  (—23°  Dec.)  a  remarkable  vacuity  was 
found  in  the  region  between  16^  17™  and  16**  25™  right  ascension.  In 
this  region  there  is  no  star  brighter  than  9.5  mag.,  and  only  one  of  that 
magnitude." 

Stdlar  Spectra. — ^Prom  the  report  of  the  Astronomer  Boyal  for  1882, 
we  extract  the  following  account  of  his  spectroscopic  observations  of 
stars:  "During  the  twelve  months  ending  May  20, 1882,  the  sun's  chro- 
mosphere has  been  examined  with  the  half-prism  spectroscope  on  36 
days,  and  on  every  occasion  prominences  were  seen.  On  one  day  a  de- 
tailed examination  of  the  whole  spectrum  of  the  chromosphere  was  made 
at  24  points  on  the  sun's  limb.  Several  prominences  have  shown  great 
changes  in  the  course  of  two  or  three  minutes,  and  large  displacements 
or  contortions  of  the  bright  lines,  indicating  very  rapid  motions  of 
approach  or  recession,  have  been  noted.  In  particular,  a  prominence 
examined  on  May  13, 1882,  was  observed  to  rise  through  a  space  of  about 
30^  in  less  than  two  minutes,  being  at  the  rate  of  about  110  miles  a 
second,  whilst  the  G  line  showed  a  displacement  towards  the  red  gradu- 
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ally  increasing  from  1.25  to  11.4  tenth  meters,  corresponding  to  a  motion 
of  recession  increasing  in  two  minutes  from  36  to  330  miles  a  second. 
Thirteen  sun-spots  have  been  examined  on  20  days  with  reference  to 
the  broadening  of  the  lines  in  their  spectra.  The  strong  black  hues  or 
bands  in  the  part  of  the  spectrum  between  b  and  F,  first  noticed  in  the 
spectrum  of  a  spot  on  November  27, 1880,  have  been  generally  observed 
to  be  present  in  the  spectra  of  spots  during  the  last  twelve  months, 
besides  several  fine  lines  in  the  same  region  of  the  spectrum  to  which 
there  is  nothing  corresponding  in  the  solar  spectrum. 

For  the  determination  of  motions  of  stars  in  the  line  of  sight,  177 
measures  4iave  been  made  of  the  displacement  of  the  F  line  in  the 
spectra  of  41  stars,  68  of  the  bi  line  in  19  stars,  and  9  of  the  &«  line  in 
5  stars.  Of  the  61  stars  observed,  15*  had  not  previously  been  ex- 
amined, and  the  total  number  of  stars  of  which  the  motions  have  been 
spec.troscopically  determined  is  now  106.  In  the  case  of  three  of  the' 
stars  observed  in  the  last  year,  a  dispersive  power  equivalent  to  that 
given  by  sixteen  prisms  of  .60^  has  been  used.  A  comparison  of  the 
successive  determinations  of  the  motion  of  Sirius  indicates  a  progres- 
sive diminution  from  about  22  miles  a  second,  in  1877  and  1878,  to  about 
7  miles  a  second  or  less  this  year,  and  as  other  stars  do  not  show  any- 
thing similar,  it  appears  likely  thSit  the  change  is  due  to  the  orbital 
motion  of  Sirius.  Further  observations  will,  however,  be  required  to 
settle  the  point.'^ 

THE  SUN. 

Solar  radiation.— Trof.  S.  P.  Langley  has  submitted  to  the  Chief  Sig- 
nal Officer  an  abstract  of  the  results  of  tiie  Mount  Whitney  Expedition 
to  determine  the  amount  of  heat  the  sun  sends  to  the  earth ;  in  techni- 
cal terms,  the  solar  constant.  Mount  Whitney,  in  Southern  Califemia, 
was  selected  for  the  observation  because  it  combined  the  advantages  of 
great  elevation,  extreme  dryness  of  atmosphere,  and  abrupt  rise  from 
the  plain.  The  party  of  observation  consisted  of  Capt.  O.  E.  Michaeiis, 
United  States  Army ;  two  non-commissioned  officers  of  the  Signal  Serv- 
ice, six  soldiers  acting  as  an  escort,  four  civilian  assistants,  and  Professor 
Langley.  Systematic  work  did  not  commence  until  the  last  days  of  Au- 
gust, 1881.  Professor  Langley  summarizes  the  results  obtained  as  fol- 
lows: 

^^  The  approximate  estimate  of  the  solar  constant  is  from  2.6  to  3.0 
calories,  by  which  is  meant  that  the  direct  solar  radiation  before  ab- 
sorption by  the  earth's  atmosphere  would  in  falling  for  one  minute,  nor- 
mally, upon  an  area  of  a  square  centimeter,  raise  the  temperature  of 
one  gramme  of  water  2^.0  or  3^  centigrade.  This  implies  its  ability  to 
melt  annually  a  crust  of  ice  covering  the  whole  earth  over  loO  feet  thick. 
This  amount  is  one-half  greater  than  the  received  value  of  Pouillet,  and 
greater  than  the  latest  determinations  of  Messrs.  Crova  and  Yiolle.'' 

On  the  summit  of  Mount  Whitney  an  ordinary  black-bulb  thermom- 
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eter,  in  vacuOj  rose  130^  Fahrenheit,  while  the  temperature  in  a  black- 
ened  copper  vessel,  covered  by  two  sheets  of  common  window  glass,  rose 
above  the  boiling  point.  With  such  a  vessel  water  could  be  boiled  among 
the  snow-fields  of  Mount  Whitney  by  the  direct  solar  rays. 

While  the  influence  of  the  atmosphere  is  to  shut  off  from  the  earth's 
surface  a  considerable  portion  of  the  sun's  heat  by  absorbing  it,  the 
capacity  of  the  air  to  store  heat  and  prevent  its  radiation  into  space 
serves  to  make  the  earth  habitable.  Otherwise,  the  surface  temperature, 
even  under  the  tro])ics,  would  be  lower  than  the  lowest  recorded  degrees 
of  Arctic  cold.  Another  effect  of  the  selective  absorption  of  the  atmos- 
phere is  to  change  the  apparent  color  of  the  sun.  In  a  transparent  at- 
mosphere the  now  golden  sun  would  appear  blue. 

Sabsequently  to  this  report,  Professor  Langley  read  a  paper  to  the 
Bht.  Assoc.  A.  S.,  giving  an  outline  of.  the  results  he  has  reached.  It  is 
impossible  to  condense  this  paper,  which  is  itself  a  highly  condensed  ac- 
count of  work  extending  over  several  years  and  covering  a  varied  field. 

Solar  paraUax  from  observation  of  minor  planets, — ^Mr.  David  Oill, 
H.  M.  astronomer  at  the  Boyal  Observatory,  Gape  of  Good  Hope,  has 
arranged  with  a  number  of  observatories  in  both  hemispheres  for  corres- 
ponding observations  of  the  minor  planets  Victoria  and  Sappho  about 
the  time  of  their  oppositions  in  the  present  year.  Victoria,  in  oppo- 
sition on  August  24,  will  be  distant  from  the  earth  0.89  of  the  earth's 
mean  distance  from  the  sun ;  and  Sappho,  which  comes  into  opposition 
in  B.  A.  on  September  24,  will  be  within  0.85 ;  so  that  we  have  in  each 
case  a  favorable  opportunity  of  applying  the  method  of  determining 
the  sun's  parallax  which  was  advocated  and  also  applied  by  Professor 
Galle,  the  director  of  the  observatory  at  Breslau.  In  a  communication 
to  the  Astronomische  yachrichtenj  Mr.  Oill  states  that  the  necessary 
extra-meridian  observations  will  be  made  in  the  southern  hemisphere 
at  the  Cape,  Katal,  Melbourne,  and  Bio  de  Janeiro,  and  in  the  north- 
ern hemisphere  at  Dunsink  (Dublin),  Strasbourg,  Berlin,  Bothkamp^ 
Leipsic,  Upsala,  Moscow,  Glintou,  TJ.  S.,  and  probably  at  Kiel.  From 
the  clearer  skies  of  the  southern  hemisphere,  he  believes  that  a  fully  corre- 
sponding number  of  observations  will  be  secured  there,  notwithstanding 
the  smaller  number  of  observatories,  and  he  invites  co-operation  from 
other  establishments  in  the  northern  hemisphere  on  this  ground.  A 
list  of  the  proposed  stars  of  comparison  is  given  in  his  letter. 

Masketyn^s  value  of  the  solar  parallax, — Several  inquiries  have  been 
lately  made  with  regard  to  the  authenticity  of  a  value  of  the  sun's  paral- 
lax, attributed  in  many  works  to  Maskelyne,  the  former  Astronomer 
Boyal.    These  are  answered  as  follows  in  Nature : 

"  This  value  (8''.723)  was  deduced  by  Maskelyne  in  an  application  of 
what  he  calls  a  new  method  of  determining  the  effect  of  parallax  on 
transits  of  the  inferior  planets,  and  is  given  in  an  article  which  ap- 
pears to  have  communicated  to  Vince,  Plumian  Professor  of  Astronomy 
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at  Oambridge,  who  pablished  it  both  in  his  large  work,  <A  Com- 
plete System  of  Astronomy,'  and  in  bis  elementary  treatise  intended 
for  the  nse  of  students  in  the  university.  We  have  not  been  able  to 
consult  the  earlier  editions  of  these  works  to  ascertain  whether,  as  is 
probably  the  case,  the  article  was  published  in  Maskelyne's  lifetime, 
but  it  is  found  in  Vol.  I  of  the  <  System  of  Astronomy,'  which  ap- 
peared in  1814,  and  is  dedicated  to  Maskelyne,  and  also  in  the  fourth 
edition  of  the  '  Elements  of  Astronomy,'  Cambridge,  1816.  The  article 
is  entitled  'A  new  method  of  computiug  the  efifect  of  parallax,  in 
accelerating  or  retarding  the  time  of  the  beginning  or  end  of  a  transit 
of  Venus  or  Mercury  over  the  sun's  disk,  by  Hevil  Maskelyne,  D.  D., 
F.  B.  S.,  and  Astronomer  Boyal.'  After  explaining  his  method  and 
how  an  approximate  value  may  be  corrected,  as  a  numerical  example  he 
compares  the  duration  of  the  trtbusit  of  Yenus  in  1769  as  observed  at 
Wardhus  and  Otaheite,  assuming  as  an  approximate  value  of  the  mean 
horizontal  parallax  8'^83  (nearly  that  found  by  Du  Sejour),  and  con- 
cludes :  <  Hence  the  mean  horizontal  parallax  of  the  sun=8''.83x(l  — 
0.0121)  =  8".72316.'  In  the  'Elements  of  Astronomy'  there  is  the 
additional  sentence :  '  We  assume,  therefore,  the  mean  horizontal  paral- 
lax of  the  sun  =  81';'  but  this  does  not  appear  in  Yince's  larger  work, 
Dor  is  it  quite  clear  whether  it  is  an  addition  of  Maskelyne's  or  his  own. 
'<  Lalande  says  the  first  edition  of  Yince's  '  Elements  of  Astronomy' 
was  published  in  1790,  and  Yol.  I  of  the  larger  work  in  1797.  Probably 
6ome  of  our  readers  may  be  able  to  refer  to  the  earlier  editions." 

Solar  eclipses.^The  British  scientific  expedition  sent  to  the  banks  of 
the  Upper  T^ile  to  make  observations  of  the  total  eclipse  of  the  snn, 
June  17,  was  every  way  successful.  The  chief  members  of  the  party 
were  Norman  Lockyer,  Arthur  Schuster,  Mr.  Woods,  assistant,  Mr. 
Lawrence,  and  Mr.  Black.  The  special  correspondent  to  the  London 
Daily  News  summarizes  the  results  as  follows: 

^<  This  eventful  morning  was  the  finest  we  have  yet  had,  cool  and  with- 
out a  cloud.  A  great  crowd  of  natives  in  picturesque  costumes  lined 
the  road  and  the  hill  between  the  camp  and  Sohag.  The  shoro  of  the 
Nile,  except  before  the  observatories,  was  packed  with  dahabiyehs 
bringing  the  governors  of  the  provinces  and  other  notables  to  observe 
the  eclipse  and  do  honor  to  the  strangers.  Thanks  to  Moktar  Bey,  in 
charge  of  the  camp,  and  a  force  of  soldiery,  there  was  no  confusion. 
Along  a  line  of  three  hundred  yards  the  French,  English,  and  Italian 
observers  were  left  in  undisturbed  possession  of  tents  and  observatories. 
Nevertheless,  while  the  sky  darkened  and  assumed  a  leaden  hue,  the 
hills  bounding  the  Nile  bathed  in  purple,  the  great  silence  gave  way, 
and  from  the  river  and  palm-shaded  slope  arose  a  shout  of  wonder  and 
fear,  which  reached  its  climax  at  the  moment  of  the  sun's  disappearance; 
nor  ceased  then,  for  in  addition  to  the  horror  of  an  eclipse  (which  the 
natives  here  in  Africa  attribute  to  the  act  of  a  dragon)  there  appealed 
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in  the  heavens  on  the  right  of  thesnn  an  unmistakable  scimetar.  The 
eclipse  had  indeed  revealed  the  existence  of  a  new  comet.  Despite  the 
short  totality  (one  minute  and  twelve  seconds)  many  valuable  results 
have  been  obtained.  I  am  permitted  to  send  a  copy  of  the  collective 
telegram  sent  to  the  various  Governments,  showing  many  new  iactA 
teaching  the  sun's  atmosphere,  though  matters  have  not  become  much 
simpler,  which  means  more  work.  The  layer  to  which  much  absorption 
has  been  ascribed  seems  vanishing  from  existence.  The  band  K  in  the 
spectrum  of  the  corona  fully  explains  the  eclipse  coloring. 

'^ Among  the  results,  the  most  satisfactory  are  photographs  of  the 
coTona,  and  a  complete  spectrum  obtained  by  Schuster  on  Abuey's 
plates.  H  an<l  K  are  the  most  intense  lines.  A  study  of  the  red  end 
of  the  spectrum  of  corona  and  protulx»rances  was  made  by  Tacchini. 
A  comet  near  the  sun  was  a  striking  object ;  it  was  photographed,  and 
was  observed  by  the  naked  eye.  Bright  lines  were  observed  before  and 
after  totality  at  different  heights  by  Lockyer,  with  intensities  differing 
from  Fraunhofer's  lines }  by  Lock^^er  and  Trepied  an  absolute  deter- 
mination was  made  of  the  place  of  the  coronal  line  1474  in  Kirchhoff's 
scale;  by  Thollon  and  Trepied  the  absence  of  dark  lines  from  the  coronal 
spectrum  was  noted.  Tacchini  and  Thollon,  with  very  different  disper- 
sions, noted  many  bright  lines  in  the  violet.  Thollon  observed  the  spec- 
trum of  the  corona,  and  Schuster  photographed  it.  The  hydrogen  and 
coronal  lines  were  studied  in  the  grating  spectroscope  of  Buisleux,  and 
with  direct- vision  prism  by  Thollon.  Rings  were  observed  in  the  grating 
by  Lockyer,  of  the  first,  second,  and  third  order.  The  continuous  spec- 
tram  is  fainter  than  in  1878,  stronger  than  in  1871.  An  intensification 
of  the  absorption  lines  was  observed  in  group  B,  at  the  moon's  edge, 
by  Trepied  and  Thollon.  The  whole  spectrum,  with  blue  lines  on  a  cou- 
tinaous  background,  has  been  photographed.  The  prominences  were 
photographed  with  the  prismatic  camera  (showing,  of  course,  ring  spec- 
tram),  lliree  photographs  were  taken  of  thecorona.  The  comet  close  to 
the  sun  was  photographed  with  the  prismatic  and  also  with  ordinary 
cameras." 

Solar  eclipse  of  May^  1883. — ^The  following  is  a  summary  of  a  paper  pre* 
pared  by  Mr.  G.  H.  Bock  well,  New  York,  and  read  at  the  meeting  of  the 
American  Association : 

"The  great  astronomical  event  for  1883  will  be  the  solar  eclipse  to 
oocar  on  the  6th  day  of  May.  At  the  points  of  greatest  obscuration 
the  totality  will  last  nearly  six  minutes.  Unfortunately,  the  line  of 
totality  is  almost  exclusively  a  water  track,  running  from  a  point  about 
200  miles  back  of  the  east  coast  of  Australia,  going  northeasterly  to  9^ 
Bonth  latitude,  130^  west  longitude,  thence  toward  the  coast  of  South 
America,  terminating  about  500  miles  from  the  coast. 

"The  only  island  crossed  by  this  line  is  a  small  coral  reef  called  Car- 
oline Island;  this  was  discovered  by  Captain  Nares,  the  Arctic  ex- 
plorer, in  1874,  who  gave  its  length  at  nine  miles  and  width  at  one  mile. 
H.  Mis.  26 19 
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"  This  point  is  in  10^  «onth  latitade,  15(P  west  longitnde,  and  is  proba- 
bly tlie  only  point  where  the  eclipse  could  be  observed.  To  reach  this 
island  a  schooner  or  steamer  would  have  to  be  chartered  especially  for 
the  voyage ;  the  expense  of  such  ar  vessel  suitable  for  the  purpose  would 
be  about  $6,000." 

It  is  now  probable  that  this  eclipse  will  be  observed  by  an  expedition 
sent  out  under  the  auspices  of  the  National  Academy  of  Sciences  anil 
the  United  States  Coast  Survey.  The  party  will  probably  consist  of 
Professor  Holdcn,  of  the  Washburn  Observatory,  Professor  Hastings, 
of  Johns  Hopkins  University,  of  Mr.  Itockwell,  and  Prof.  G.  S.  Peirce,  of 
the  Coast  Survey.  Two  photographers  sent  by  the  Boyal  Society  of 
London  will  also  Join  the  party. 

Solar  spectrum, — A  new  map  of  the  solar  spectrum,  containing  a  much 
larger  number  of  lines  than  ^re  shown  in  Angstrom's  normal  spec- 
trum, has  been  published  by  Dr.  H.  C.  Vogel,  of  Potsdam.  Particular 
attention  has  been  given  by  Dr.  Yogel  to  the  characters  as  well  as  to 
the  positions  of  the  lines. 

Transit  of  VenuSj  December  6, 1882. — It  is  yet  too  soon  to  speak  of  tbe 
success  of  the  various  observing  parties  sent  out  to  observe  this  transit 
From  rei)ort8  already  received,  it  appears  that  the  observations  were, 
on  the  whole,  quite  successful,  although  the  weather  in  Europe  was  bad. 
Mr.  Stone,  director  of  the  Badcliffe  Observatory,  regards  the  contact 
observations  as  alone  sufiQcient  for  the  solution  of  the  problem  of  the 
solar  parallax,  and  it  is  certain  that  enough  photographs  have  been  se- 
cured by  the  IFnited  States  Oovornment  parties  and  by  the  Lick  Ob- 
servatoiy  party  to  insure  a  good  determination  by  this  means  also. 

The  following  are  the  stations  of  the  different  parties: 

Cape  of  Good  Hope : 

Chief  astronomer,  Prof.  S.  Newcomb,  U.  S.  N. 

Assistant  astronomer,  Lieut  T.  L.  Casey,  jr.,  U.  S.  Engineers. 

Additional  assistant  astronomer,  Engineer  J.  H.  L.  Holeomhe, 

U.  8.  N. 
Photographer,  Mr.  Julius  Ulke. 

Santa  Cruz,  Patagonia: 

Chief  astronomer,  Lieut  Samuel  W.  Very,  U.  S.  N. 
Assistant  astronomer,  Mr.  O.  B.  Wheeler. 
Photographer,  Mr.  William  Bell. 
Assistant  photograi)her,  Mr.  Irvin  Stanley. 

TSew  Zealand : 

Chief  astronomer,  Mr.  Edwin  Smith,  United  States  Coast  and  Geo- 
detic Survey. 
Assistant  astronomer,  Mr.  Henry  S.  Pritchett 
Photographer,  Mr.  Augustus  Story. 
Assistant  photographer,  Mr.  Gustav  TheilkuhL 
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Santiago  de  Chile : 

Chief  astroDomer,  Prof.  Lewis  Boss. 

Assistant   astronomer,    Mr.  Miles   Bock,  assistant   astronomer, 

United  States  Naval  Observatory. 
Photographer,  Mr.  Theo.  0.  Marcean. 
Assistant  photographer,  Mr.  Charles  S.  Cudlip. 

San  Antonio,  Tex. : 

Chief  astronomer,  Prof.  Asaph  Hall,  TT.  S.  N. 
Assistant  astronomer,  Mr.  B.  S.  Woodward. 
Photographer,  Mr.  D.  B.  Holmes. 
Assistant  photographer,  Mr.  George  H.  Harlbnt. 

Cedar  Keys,  Fla^ : 

Chief  astronomer.  Prof.  J.  B.  Eastman,  TJ.  S.  K 
Assistant  astronomer,  Lieut.  John  A.  Morris,  17.  S.  N. 
Photographer,  Mr.  George  Prince. 
Assistant  photographer,  Mr.  George  F.  Maxwell. 

Fort  Thorn,  2f .  Mex. : 

Chief  astronomer,  Prof.  George  Davidson,  United  States  Coast  and 

G^eodetic  Survey. 
Assistant  astronomer,  Mr.  J.  S.  Lawson. 
Second  assistant  astronomer,  Mr.  J.  F.  Pratt. 
Photographer,  Mr.  D.  C.  Chapman. 
Assistant  photographer,  Mr.  T.  S.  Tappan. 

Washington,  D.  C. : 

Chief  astronomer.  Prof.  William  Harkness,  U.  S.  N. 

Assistant,  Mr.  Joseph  A.  Bogers. 

Assistant,  Prof.  A.  H.  Bnchanan. 

Assistant,  Lieut.  Comdr.  C.  H.  Davis,  U.  S.  N. 

The  following  is  the  list  of  stations  selected  for  the  observation  of 
the  transit  of  Venus  by  English  parties,  with  the  observers  appointed  to 
each  by  the  execntive  committee  of  the  Boyal  Society,  acting  under  the 
authority  of  the  treasury : 

For  retarded  ingress  and  accelerated  egress : 

Jamaica. — Dr.  Copeland,  Captain  Mackinlay,  B.  A.,  Mr.  Maxwell 

HalL 
Barbadoes. — Mr.  Talmage,  Lieutenant  Thomson,  B.  A. 
BermtMla.— rMr.  J.  Plummer,  Lieutenapt  Neate,  B.  N. 

(The  Canadian  Government  will  have  three  observers  with  six-inch 
instruments,  besides  others  with  smaller  telescoi>es.  These  observers 
are  acting  in  direct  concert  with  the  British  expeditions.) 

Accelerated  ingress : 

Oape  Observatory. — ^Mr.  David  Gill  (H.  M.  astronomer),  Mr.  Maclear, 

second  assistant 
MdUague  Boadj  Cape  Colony. — Mr.  W.  H.  Finlay  (first  assistant  at 
the  Cape),  Mr.  Pett. 
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Accelerated  ingress — Gontinned. 

Aberdeen  Roadj  Cape  Colony. — ^Mr.  Bnrton,  Mr.  0.  M.  Stevenfl. 
Madagascar. — ^Father  Perry,  Father  Sidgreaves,  Mr.  Carlisle. 
Durban^  Natal. — A  telescope  has  been  provided  by  the  colonists. 
Mauritius. — Mr.  Meldrnm. 

Betarded  egress : 

New  ZeaJand. — ^Lieutenant-Colonel  Tapman,  B.  M.  A.,  Lientenant 

Coke,  B.  N. 
Brisbane. — Captain  Morris,  B.  E.,  Lieutenant  Darwin,  B.  E.,  Mr. 

Peek. 
Melboume. — ^Mr.  EUery  and  staff. 
8ydney.--r^i/LT.  Bnssell  and  staff. 

Professor  Young  has  prepared  the  following  table,  which  gives  the 
results  of  the  observations  of  the  transit  of  Yenus  at  the  time  of  writing. 

The  figures  1,  2,  3,  4  denote  that  the  corresponding  contacts  were 
observed ;  P  denotes  that  photographs  were  made  on  the  same  plan  as 
those  of  the  Government  parties;  P*,  photographs  on  some  different 
plan ;  A,  heliometer  measures;  &*,  measures  for  the  same  oirject  as  heli- 
ometer  measures,  but  made  with  a  different  instrument,  more  or  less 
completely  equivalent;  /r,  spectroscopic  observations;  |>,  photometric 
observations;  m,  micrometer  measures  of  the  planet's  diameter: 

1.  Ottawa,  Canada — 1,  2,  3,  4. 

2.  Eangston,  Canada — 2,  3,  4. 

3.  Cambridge,  Mass. — 1,  2,  3,  4,  «,|>,  m;  several  observers. 

4.  Providence,  B.  L-2,  P»,  (23). 

5.  Amherst,  Mass. — 3,  4. 

6.  South  Hadley,  Mass. — 3,  4,  s. 

7.  Hartford,  Conn. — 2,  3,  4,  A,  m  ;  Oerman  party. 

8.  New  Haven,  Conn. — 1 ,  2,  3,  4,  P*  (150),  A,  m  ;  several  observers. 
0.  Helderberg  Mountain,  N.  Y. — 1,  2. 

10.  West  Point,  N.  W.— 1,  2,  3,  4, 

11.  Poughkeepsie,  N.  Y 3,  4,  P^  (9). 

12.  Brooklyn,  N.  Y.— 1,  2,  3. 

13.  Columbia  College,  New  York  City— 2, 3,  4. 

14.  Western  Union  building,  New  York  City— 1,  2,  3,  4. 

16.  University  City  of  New  York,  New  York  City— 1, 2,  3,  4. 

16.  Elizabeth,  N.  J.— 2,  3,  4. 

17.  Princeton,  N.  J. — 1,  2,  3,  4,  P  (188),  «,  m;  several  observers. 

18.  Philadelphia,  Pa.— 1,  2,  3, 4. 

19.  Eafiton,  Pa.— 1,  2,  3,  4. 

20.  Allegheny,  Pa.— 1,  2  (t),  «,  m. 

21.  Pittsburgh,  Pa.— 2,  3. 

22.  Wilmington,  Del.— 1,  2. 

23.  Baltimore,  Md. — ^2,  3,  4 ;  several  observers. 

24.  Annapolis,  Md. — 2,  3,  4. 
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25.  WashingtOD,  D.  C,  Naval  Observatory.— 1,  2,  3,  4,  P  (53),  m; 

several  observers. 

26.  Washington  D.  C,  Coast  Survey.— 2,  3,  4;  several  observers. 

27.  Washington,  D.  C,  Signal  Service.—!,  2,  3,  4. 

28.  Charlottesviile,  Va.— 2,  3,  4.  s 

29.  Aiken,  S.  G. — 3,  4,  %,  m;  German  party. 

30.  St  Augustine,  Fla.— 1,  2,  3,  4,  /*•,  P»  (200),  m;  Trench  party. 

31.  Cedar  Keys,  Fla.— 2,  3,  4,  P  (180),  w;  Government  party. 

32.  Chicago,  111. — 1,  2 ;  several  observers. 

33.  Madison,  Wis.— 1, 2. 

34.  Northfield,  Minn. — 3,  i». 

35.  Iowa  City,  Iowa — 1,  2. 
3G.  Ann  Arbor,  Mich. — I,  m. 

37.  San  Antonio,  Tex. — 3,  4,  P  (204),  m  ;  Government  party. 

38.  San  Antonio,  Tex. — 3,  4,  ft*,  m;  Belgian  party. 

30.  Port  Selden,  N.  Mex.— 1,  2,  3,  4,  P  (216),  m;  Government  party. 

Potsdam,  Prussia — 1,  2,  P*,  «,  m. 

Jamaica — 1, 2,  3,  4. 

Puebla,  Mexico — 1,  2,  3,  4,  *•;  French  party. 

Chapultepec,  Mexico— No  contacts;  P*  (13). 

Cape  Town,  South  Africa — 1,  2,  P;  (f )  American  Government  party. 

Durban,  South  Africa — I,  2. 

Tasmania — 3,  4,  P;  (Y)  American  Government  party. 

Melbourne,  Australia— 3,  4,  P*  (33). 

New  ZeaIand-^3,  4,  P  (236);  American  Grovernment  party. 

Santiago,  Chili— <Jompletely  successful;  P;  (t)  American  Government 

party. 
Santiago,  Chili — Completely  successful ;  ft*,  m ;  Belgian  party. 

COMETS. 

Camei'Seeking. — ^That  the  search  for  comets  may  be  systematic  and 
as  general  as  possible  in  this  country,  the  following  provisional  ar- 
rangements have  been  suggested  by  the  Science  ObiervcTj  an4  almost 
universally  commended  by  observers  interested  in  the  study  of  comets: 

^  1.  It  is  proposed  to  divide  the  sky  into  zones  of  declination,  of  which 
each  observer  has  selected  or  been  allotted  one  or  more. 

^^2.  Each  observer  has  expressed  his  intention  to  sweep  carefully  once 
at  least  during  each  month  the  region  selected  by  him,  and  some  will 
sweep  their  zones  several  times  each  month.  It  is  to  be  clearly  under- 
stoocl  that  no  observer  is  in  any  way  confined  to  his  zone,  but  is  allowed 
to  sweep  anywhere,  according  to  his  judgment  or  circumstances. 

^^3.  As  there  are  at  j^resent  in  the  counti*y  three  obsen^ers  who  are 
constantly  engaged  in  comet-hunting  as  their  principal  work,  it  is  pro- 
posed to  secure  the  complete  covering  of  the  sky  once  during  each 
nK>nth  by  these  observers,  they  having  selected  the  following  regions : 
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Swift,  +  90O  to  +  450 ;  Brooks,  +  45©  to  + 15©,  and  BamaTd,  + 15© 
to— 450. 

«*4.  To  the  other  observers,  who,  from  college  daties  or  other  regnbr 
work,  can  devote  a  varying  part  only  of  their  time  to  cometseekiDg, 
smaller  zones  have  been  allotted,  as  follows  :  Tiffany,  +  45^  to  +  30<^ ; 
Wendell,  +  30o  to  +  I60 ;  Sharpless,  +  15©  to  (P ;  Larkin,  (P  to— 15^, 
and  Bebas2,  — 15^  to  —  45^. 

^^  5.  Other  observers  will  keep  a  record  of  their  observations,  bnt  can- 
not agree  to  sweep  regolarly  enongh  to  take  charge  of  a  zone. 

<^6.  This  arrangement  of  zones  secures  the  sweeping  of  the  sky  twice 
during  each  month,  and  their  relation  to  each  other  provides,  as  well 
as  possible  at  present,  that  the  same  storm^  unless  very  extensive,  will 
not  be  likely  to  interfere  with  both  observers  in  the  same  region  at  the 
same  time. 

^^7.  One  of  the  important  results  of  an  organization  will  be  the  accu- 
mulation  of  data  concerning  comets  and  comet-seeking.  It  has  ac- 
cordingly been  agreed  upon  by  all  observers  that  records  of  Ibeir 
work  will  be  kept.  These  will  include  a  statement  of  the  weather,  tbe 
clearness  of  the  sky,  the  time  spent  in  search,  the  region  covered,  and 
any  matters  of  general  interest  that  may  be  of  value.  Blanks  will  be 
furnished  to  each  observer,  including  a  duplicate  set  for  his  own  use, 
and  these  blanks,  being  returned  on  the  first  of  each  month,  will  bo 
regularly  published  in  such  detail  as  may  be  necessary  in  the  Science 
OhMtrerT* 

Daylight  observaiums  of  WelW  oomet. — ^At  the  Dudley  Observatory, 
Albany,  this  comet  was  observed  on  the  meridian,  as  early  as  June  5, 
just  before  noon,  and  again  on  June  11  and  12, 1882.  llie  aperture 
of  the  object-glass  of  the  transit-circle  is  8  inches ;  the  focal  length  of 
the  telescope  10  feet.  A  detailed  description,  with  engraving  of  tbe 
instrument  with  which  these  notable  observations  were  made,  will  be 
found  in  Vol.  i  of  the  Annals  of  the  Dudley  Observatory.  On  June  6 
the  comet  was  not  perceived  until  forty  seconds  after  transit,  and  was 
observed  with  difficulty  on  a  single  wire,  but  the  positions  obtained  on 
the  subseqnent  dates  were  considered  very  satisfactory.  The  true  on- 
cleus  was  seen  at  the  observation  of  June  11,  made  about  sixteen  hours 
after  the  i>erihelion  passage,  and  the  estimated  diameter  of  the  disc 
was  (H^75.  The  nebulosity  of  the  coma  was  uniform  and  faint,  aboc* 
W  in  diameter.  It  is  stated  that  '^  while  the  nucleus  was  observed 
for  position,  the  coma  was  scarcely  noticed  at  all."  The  atmospheric 
conditions  on  this  day  were  such  as  are  well  known  to  conduce  to  easy 
vision  of  objects  in  daylight.  <^  The  sky  was  sparsely  covered  with 
cumulus  clouds,  while  the  intermediate  clear  spaces  were  exceedingly 
transparent."  On  June  12  the  nebulosity  had  increased  in  brightness, 
but  the  image  was  very  unsteady,  and  *^  either  for  that  reason,  or  be- 
cause of  the  increased  brightness  of  the  nebulous  screen,  the  nucleus 
pioper  could  not  be  seen." 
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We  are  not  aware  tbat  any  complete  observation  of  a  comet  on  the 
meridian  at  noonday  has  been  made  since  the  year  1744.  The  grand 
comet  in  the  early  part  of  that  year,  first  remarked  by  Elinkenberg 
at  Harlem  on  December  9,  1743,  attained  an  extraordinary  degree  of 
brilliancy  towards  the  end  of  February.  We  fl.nd  Bliss  writing  on 
Febroaiy  12  (O.  S.)  to  Lord  Macclesfield,  who  had  fitted  up  an  observa- 
tory at  Shirbnrn  Castle,  thus :  ^<  The  comet  appeared  so  very  bright 
last  night,  equaling  the  light  of  Yenus,  that  Dr.  Bradley  agrees  that 
it  may  be  seen  on  the  meridian,  and  being  engaged  himself,  has  desired 
me  to  request  your  lordship  to  try  to  observe  it.  The  elements  which 
he  left  at  Bhirburu  apiiear,  to  our  last  night's  and  former  observations, 
to  give  the  plaee  true  within  2^  of  longitude  and  latitude.''  As  a  mat- 
ter of  fact  the  comet  wan  observed  on  the  meridian  near  noon  at  Shir- 
bum  on  the  28th  and  20th  of  February,  and  at  Greenwich  on  the  29th; 
these  observations  will  be  found  reduced  in  Mr.  Hind's  paper  on  the 
comet  of  1744.    {Ahtron,  Nach.j  vol.  xxvn.) 

Photometric  observaiiom  of  WelUf  Comet — ^Exact  photometric  observa- 
tions of  comets  have  been  rare;  but  Dr.  Muller,  of  Potsdam,  has 
bucceeded  in  obtaining  a  good  series  of  observations  of  Gomet  Wells 
with  a  ZoUner's  photometer,  attached  to  one  of  Bteinheil's  reftuctors. 
Ilaviug  found  considerable  difficulty  in  measuring  the  brightness  of  a 
comet  with  this  photometer,  owing  to  the  great  difference  in  appearance 
between  the  comet  and  the  artificial  stars,  he  removed  the  disk  that 
bore  them  and  substituted  an  artificial  nebula;  and  the  observations 
from  April  21  to  May  19, 1882,  were  conducted  with  this  latter.  But 
as  the  brightness  of  the  comet  increased  he  reverted  to  the  original 
disk.  Thus  his  observations  form  two  series  which  are  not  exactly 
comparable.  The  entire  series  of  observations,  which  were  obtained  on 
31  days,  from  April  21  to  June  G,  showed  that  the  comet  increased  in 
brightness  much  more  rapidly  than  was  to  be  expected  from  theoretical 
considerations  and  calculations,  so  that  it  must  be  concluded  that  a 
very  remarkable  development  of  the  comet's  own  light  took  place.  The 
time  when  this  growth  of  intensity  commenced  was  in  the  latter  half  of 
May,  about  the  time  that  the  bright  lines  of  sodium  were  discovered  in 
the  spectrum.  The  photometric  observations  by  themselves  would  have 
justified  the  conclusion  that  in  the  middle  of  May  extraordinary  changes 
took  place  in  the  physical  condition  of  the  comet,  and  this  conclusion 
was  thus  fully  confirmed  by  the  revelations  of  the  spectroscope.  From 
the  comparision  of  the  nucleus  of  the  comet  with  the  stars  D.  M.  49^, 
No.  30C2,  and  D.  M.  49o,  Ko.  3059,  it  was  found  that  the  nudens  of  the 
comet  was  equal  in  brightness  to  a  star  of  the  third  magnitude  on 
June  6,  whilst  on  May  19  it  only  equaled  one  of  the  eighth  or  ninth. 

Daylight  ohurvationn  of  comet  1882  a. — Prof.  Julius  Schmidt  writes 
to  the  AMtronomi$ehe  Nachrichten  that  on  June,  10,  after  3  p.  m.,  in  an 
exceptionally  clear  sky  at  Athens,  he  observed  the  comet,  though  with 
difficulty,  in  the  6- foot  reflector  of  that  observatory. 
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The  great  comet  of  1882. — It  is  Tery  seldom  that  any  discoTcry  unites 
in  itself  so  many  and  snch  important  points  of  interest  as  lias  been  the 
case  with  the  great  comet  now  engaging  so  roach  attention.  The  report 
of  the  discovery  by  M.  Crnls  of  a  new  naked-eye  comet  was  in  itself 
enongh  to  arouse  a  keen  degree  of  interest;  for  as  three  8uch  objects 
had  already  been  observed  within  the  last  twelve  months,  that  a  fi  arth 
should  follow  in  such  quick  succession  was  quite  an  unprecedeuted 
event.  M.  Crnls'  discovery  had  scarcely  been  published  in  England 
before  a  yet  more  unusual  observation  was  made.  Mr.  Common,  of 
Ealing,  who  ever  since  the  accidental  discovery  of  the  comet  ^^Tewfik," 
during  the  total  eclipse  of  May  16  last,  had  persistently  examined  the 
neighborhood  of  the  sun  with  what  might  well  have  ap|>eared  to  be  the 
forlorn  hope  of  detecting  some  comet  wandering  there,  was  at  length 
rewarded,  on  Sunday,  September  17,  by  the  sight  of  a  spleudid  comet 
close  to  the  sun,  of  which  he  obtained  observations. 

In  the  extreme  south  of  Europe  more  favorable  conditions  prevailed; 
and  the  comet  was  seen  on  September  18  at  a  large  number  of  places 
in  Italy,  Spain,  and  Algeria  in  full  daylight,  when  only  4^  from  the 
sun.  And,  indeed,  Mr.  Common  was  not  the  only  person  who  was 
fortunate  enough  to  see  it  on  September  17,  before  perihelion ;  for  a 
dispatch  from  Bens,  near  Tarragona,  announced  that  there  the  inhabit- 
ants were  as^tonished  to  see  a  comet  close  to  the  sun,  so  that,  though 
only  1^.5  distant  from  it,  it  was  bright  enough  to  catch  the  eye  of  casual 
gazers.  Indeed,  it  was  so  bright  that  it  could  be  seen  even  through 
light  cloud.  Its  tail  could  readily  be  detected  by  means  of  an  opera- 
glass  furnished  with  a  dark  glass.  On  the  following  day,  however,  M. 
Thollon,  at  Nice,  was  able  to  detect  some  portion  of  the  tail  without 
even  this  assistance,  for  ho  says :  ^'The  comi\  and  part  of  the  tail  visi- 
ble to  the  naked  eye  were  nearly  20^  in  length.  Their  outer  contour 
took  the  shape  of  a  half-ellipse  of  eccentricity  about  4,  and  the  fairly 
large  and  very  brilliant  nucleus  occupied  a  position  intermediate  be- 
tween the  apex  and  the  focus." 

The  same  doud-bank  which  bafBed  English  observers  on  this  and  the 
following  days  covered  the  north  of  France  likewise,  and  in  despair  of 
its  breaking  up,  M .  de  Fon vielle  resolved  to  rise  above  it,  and  on  Friday, 
September  22,  prepared  for  a  balloon  ascent.  Fearing,  however,  that 
his  own  sight  was  not  sufficiently  good,  he  resigned  his  place  in  the  car 
to  M.  Maurice  Mallet,  whom  he  duly  instructed  as  to  the  observations 
t/O  be  obtained.  The  small  dimensions  of  the  car  greatly  hampered  the 
adventurous  astronomer,  who,  however,  succeeded  in  making  a  sketch, 
and  in  obtaining  a  rough  estimation  of  the  distance  from  the  sun  and 
position-angle  of  the  comet. 

The  cloudy  weather  rendered  it  difficult  to  obtain  sufficient  observa- 
tions to  form  an  orbit;  but  Mr.  S.  C.  Chandler,  jr.,  of  Harvard  OoUegOi  at 
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length  succeeded  in  deducing  approximate  elements,  which  showed  a 
remarkable  resemblance  to  those  of  comet  1, 1880,  and  1, 1843. 

Per.  pass.  =  1882,  September,  17.38,  G.  M.  T. 
Long.  (Per.- node)  =   600  460 

Long,  node =  342    29  >  Mean  equinox,  1882.0. 

Inclination =  140   17  3 

Log.  q   =7.54407. 

The  resemblance  of  the  orbit  of  the  great  comet  of  1880  to  that  of 
the  still  finer  one  of  1843  had  attracted  the  earnest  attention  of  astrono- 
mers at  the  time,  and  most  had  been  led  to  consider  them  one  and  the 
same  body. 

And  now  the  appearance  of  a  third  magnificent  object  on  the  same, 
or  nearly  the  same,  track  revived  the  discussion  which  took  place  in 
1880.    Then  three  leading  theories  had  been  started. 

The  first,  of  least  probability  and  but  little  received,  saw  in  the  comet 
of  1843  a  return  of  the  comet  of  1GG8,  and  supposing  the  comet  of  1702 
to  have  been  another  return  of  the  same  object,  considered  that  we  had 
here  a  comet  with  a  period  of  about  35  years,  which  had  been  apparently 
slowly  increased  to  one  of  37  years.  But  this  theory  rested  on  but  very 
blender  foundations;  and,  if  true,  it  is  obvious  that  our  present  visitor 
can  claim  no  identity  with  his  pretlecessors  in  the  same  path.  Professor 
Weiss,  of  Vienna,  holding  a  somewhat  similar  view,  ascribed  to  the  comet 
a  constant  perioil  of  about  thirty-seven  years,  and  identified  it  with 
those  of  HOG.  1179, 1363, 1511,  and  1G95,  but  not  with  that  of  16G8. 

A  second  theory  suggested  that  the  comets  of  1843  and  1880  might 
now  be  independent  comets  traveling  on  the  same  track,  the  original 
parent  comet  having  suffered  disruption  at  some  much  earlier  visit,  and 
the  fragments  having  become  so  widely  separated  that  an  interval  of 
tliirty-seven  years  now  takes  place  between  their  perihelion  passages. 
Ill  any  case  it  was  felt  that  the  hypothesis  that  so  brilliant  an  object 
could  have  frequently  returned  without  any  observation  having  been 
made  of  it  was  quite  incredible. 

A  third  and  more  popular  theory  regarded,  indeed,  the  comets  of 
1GC8,  1843,  and  1880  as  oiu3  and  the  same  objei;t,  but  supposed  that  its 
period  wafi  gradually  being  shortened  through  the  resistance  experi- 
enced by  the  comet  whilst  passing  through  the  solar  atmosphere  at 
]>eribelion.  M.  Meyer  \v(*u t  further  back,  and  regarded  Aristotle's  comet, 
B.  O.  371,  as  the  next  earlier  appearance  to  that  of  1068.  This  theory 
seemed  to  receive  strong  confirmation  by  the  apparition  of  the  present 
comet,  and  further  information  seemed  to  lend  it  greater  force. 

The  great  comet  which  had  borne  the  names  of  ThoUon,  Common,  and 
Crnis,  who  had  each  in  turn  discovered  it  independently,  now  proved 
to  have  been  still  earlier  discovered  by  Mr.  Finlay,  first  assistant  at 
the  Cape  Observatory,  who  remarked  it  at  five  o'clock  in  the  morning 
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of  September  8,  and  who  obtained  the  following  place  for  it  on  the  fol- 
lowing  day: 


Cape  mean  time. 

September  8, 17»»  23»»  68« 


R.  A.  Decl. 

1440  59'  SV'A        -Oo  45'  30".0 


Mr.  Finlay  had  been  more  fortunate  than  the  Bubsequent  discoveiere, 
not  only  in  thus  anticipating  them  by  several  days,  bnt  in  being  able 
to  retain  his  hold  on  the  comet  right  up  to  its  coivjunction  with  the 
sun;  and  Mr.  Gill  was  able  to  inform  the  Astronomer  Boyal  that,  ^'on 
Sunday,  September  17,  the  comet  was  followed  by  two  observers  with 
separate  instruments,  right  up  to  the  sun's  limb,  where  it  suddeoly 
disappeared  at  4^  50°"  58*  Gape  mean  time."  This  observation  is  wholly 
unprecedented  in  the  history  of  astronomy,  and  proved  most  valuable  as 
showing  how  exceedingly  unsubstantial  the  comet  was,  for  the  sun's  bnl- 
liancy  could  not,  as  some  have  supposed,  account  for  the  disa))pearance. 
Had  it  been  so  bright  as  to  have  become  invisible,  neither  bright  nor 
dark,  in  the  center  of  the  sun's  disk,  it  would  have  appeared  as  a  bright 
object  when  seen  against  the  comparatively  dull  background  of  the 
regions  near  the  limb.  Had  it  harmonized  with  the  degree  of  splendor 
of  the  limb,  it  would  have  looked  dark  on  the  disk.  There  was  not, 
therefore,  enough  solid  matter,  or  that  matter  was  not  sufficiently  aggre- 
gated, for  it  to  appear  as  a  spot  or  a  cloud,  bright  or  dark,  whilst  in 
transit. 

Mr.  Hind  had  meanwhile  computed  an  orbit,  which  compares  as  fol- 
lows with  those  which  Mr.  Tebbutt  obtained  for  the  1880  comet,  apd 
those  of  Professor  Plantamour  for  the  comet  of  1843: 


Comet  184S. 

Comet  1880. 

Comet  1882. 

l*er.  1MMS • ■• 

Sept   17.  2169 
^27C»  14'  IT 

n «....,. 

SS7«o  ly    8".0 

0    61     4  .1 

85    45  80.0 

0.00r>807 

Betrograde. 

2770  28/  53".  4 
a6&  28  48.6 

36  41  41  .0 
0.0067243 

Betroj^rado. 

Q 

*8a     €  58 

r.:::::::::::::;. .:::::;:::;:::::::":;:::::;:. .;;:;:: 

•87    58  59 

g       .................................................. 

0.0080456 

Motion      -,,.,-.,,-- -.,--■--, ,-,,.T TT 

BetroftTade. 

•App.eq.,  S 
Stm'B  radios  0. 004604  (saD*s  mean  distaBoe  =  1). 

Sept  25. 

But  this  orbit  would  give  the  comet's  distance  from  the  center  of  the 
sun  at  the  time  of  Dr.  Gill's  remarkable  observation,  on  September  17,  as 
only  l(y.9;  that  is  to  say,  it  should  have  been  far  on  the  disk,  and  folly 
5'  from  the  limb  at  the  time  wh6n  it  was  actually  seen  to  be  only  just 
entering  the  limb.  Mr.  Hind  cannot  think  this  discrepancy  due  to 
faults  in  the  elements,  for  they  represent  the  middle  position  within  1', 
and  the  first  observation  was  taken  only  twenty  hours  after  the  one  at 
the  Cape  with  which  the  elements  are  in  so  little  accord.  There  is, 
therefore,  strong  reason  to  believe  that  the  comet's  speed  received  con- 
siderable alteration  whilst  in  the  immediate  neighborhood  of  the  soo, 
and  Mr.  Hi  ad  suggests  the  probability  of  its  return  in  October,  1883. 
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Mr.  Chandler,  using  the  above-mentioned  Dnn-Echt  observation, 
with  one  made  at  Washington,  September  23,  and  Cambridge,  United 
States,  September  30,  found  that  a  parabolic  orbit  gave  considerable 
deviations  in  the  middle  place,  and  deduced  tht  retbre  the  following 
elliptic  elements.  The  elliptic  elements  obtained  by  Professor  Plauta- 
mour,  for  the  comet  of  1843,  and  by  M.  Meyer,  for  that  of  1880,  are 
given  for  comparision : 


rw.pus 
fi 

w , 


Mraneq. 
Log.q... 


Period* 


Comet  1843. 


8.S50  46'  48".  4 
77    43  57  .0 
143      1   81  .2 
18W.0 
7.8304780 
0.009117 
7.82165 
21. 875  yean. 


Comet  1880. 


850O  18'  43".  2 
77    63  6'»  .0 
143      7  46  .8 
IftRO.O 
7. 77*^0105 
0.0004b7 
11.08CU0 
36. 01  voan. 


Comet  1882. 


Sent  17, 1880.  G.  M.  T. 
Z4<P  51'  58" 
71    30      3 
142    85    51 
188-i.O 
7.043410 
0.097808 
4. 17535 
&&32yeai«. 


A  comparision  of  the  orbit  with  whatever  observations  were  avail- 
able seemed  to  Mr.  Chandler  to  confirm  the  periodical  nature  of  the 
comet,  although  further  observations  will  be  necessary  to  fix  the  period 
with  precision. 

The  physical  appearance  of  the  comet  which,  like  that  of  1813,  and 
unlike  that  of  1880,  showed  at  first  a  decided  nucleus,  together  with 
the  above  intimation  of  a  period  very  considerably  gre&iter  than  that 
of  the  internal  from  1830,  January  27,  the  date  of  ]>ei-ihelion  of  the 
1880  comet,  suggest  that  perha|>s  the  1843  comet  sufiered  disintegration 
when  at  itfi  nearest  aj^proach,  and  that  the  1880  comet  was  a  portion  ot 
its  less  condensed  material,  whilst  the  body  of  the  comet,  with  the  prin- 
cipal nucleus,  sufiering  less  retardation  than  the  separated  part,  has 
taken  two  and  a  half  years  longer  to  perform  a  revolution.  Tlie  re- 
markable discovery  made  by  Professor  Schmidt,  of  Athens,  on  October 
8,  of  a  second  comet  only  49  S.  W.  of  the  great  comet,  and  having  the 
same  motion,  would  seem  rather  to  confirm  this  view. 

The  spectroscopic  observations  of  the  comet  have  only  been  less  in- 
teresting tUan  the  questions  of  its  orbit  and  identity.  M.  ThoUon,  who 
examined  its  spectrum  on  September  18,  with  a  Steiuheil  spectroscope, 
having  one  prism  of  60^  of  dense  flint,  in  conjunction  with  a  horizontal 
telescope  of  9  inches  aperture,  into  which  the  light  of  the  comet  was 
reflected  by  means  of  a  siderostat,  gives  the  following  description  of  it : 

'^Although  working  in  full  daylight,  the  spectrum  of  the  comet  was 
very  bright;  its  leading  characteristic  was  the  presence  of  the  bright 
lines  of  sodium.  We  at  once  saw  in  the  field  of  the  instrument  a  tolera- 
Uy  distinct  spectrum,  due  to  the  scattered  light  of  our  atmosphere,  in 
which  the  dork  Fraunhofer  lines  could  be  distinguished.  Upon  the 
background  of  this  spectrum  a  narrow  and  much  more  brilliant  contin- 
uous si>ectrum,  given  by  the  nucleus  of  the  comet,  was  seen  clearly  de- 
tached.   From  the  height  of  the  spectrum  we  estimated  the  apparent 
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diameter  of  the  nncleos  as  aboat  15^'.  Thin  Bpectrnm  stretched  veiy 
£ar  into  the  violet.  The  bright  lines  of  sodiam  Di  and  Ds  were  given 
at  the  same  time  both  by  the  nucleus  and  by  the  neighboring  regions* 
From  their  length  we  estimated  the  apparent  diameter  of  the  part  of 
the  comet  which  displayed  them  at  1/5.  They  were  neither  diffused 
nor  broadened,  bnt  narrow  and  perfectly  separated,  and  exceedingly 
bright,  especially  in  the  spectrum  of  the  nucleus.  They  were  nearly  of 
the  same  brilliancy,  however,  the  most  refrangible  seemed  a  little  tiie 
brighter,  and  they  were,  in  short,  exactly  like  the  lines  given  by  a  flame 
moderately  charged  with  sodium,  both  in  brightness  and  in  their  essen- 
tial characteristics.  Of  their  identity  there  can  be  doubt,  for  besides 
the  characteristics  which  we  have  just  pointed  out,  we  compared  their 
positions  with  those  of  the  Fraunhofer  lines  Di  and  Ds,  given  by  the  spec- 
trum of  the  diffused  daylight. .  We  ascertained  that  the  bright  lines  of 
the  comet  were  not  exactly  superposed  on  the  Fraunhofer  lines,  bat 
were  both  displaced  towards  the  red  by  a  very  small  amount,  the  same 
in  each  case*  equal  perhaps  to  ^  or  }  of  the  interval  between  Di  and  Dr 
We  therefore  condnded  that  the  comet  was  traveling  away  from  the 
earth  at  that  moment.  We  intended  to  measure  this  displacement  the 
next  day,  and  prepared  a  more  powerful  spectroscope  for  this  purpose; 
but  the  state  of  the  sky  did  not  give  us  the  opportunity.  Ko  part  of 
the  comet  showed  us  the  bands  of  carbon,  nor  any  band  or  line  other 
than  those  of  sodium,  perhaps  on  account  of  the  diffused  light,  which 
would  be  able  to  mask  bands  of  small  briUiancy. 

^^The  singular  analogy  between  the  speetrum  of  this  comet  and  that 
of  comet  Wells,  observed  some  months  ago,  will  doubtless  appear  the 
more  remarkable,  as  preceding  comets  have  never  shown  the  lines  of 
sodium.'' 

But  as  the  comet  has  receded  from  the  sun,  the  ordinary  cometary 
hydrocarbon  bands  have  made  their  appearance,  and  the  ordinary  yel- 
low, green,  and  blue  bands  had  become  very  conspicuous  on  October 
1,  whilst  the  sodiam  lines  were  very  much  fainter.  M.  Bioco,  at  Palena^^ 
observing  up  to  October  11,  found  the  spectrum  of  the  tail  perfectly  con- 
tinuous, and  could  trace  it  right  to  the  end.  The  three  bydrocarbon 
bauds  were  only  given  by  the  nucleus  and  a  region  of  some  6'  radios 
sound  it. 

These  changes  in  the  spectrum,  as  the  comet  recedes  from  perihelioo, 
combined  with  the  reverse  changes  witnessed  in  that  of  comet  Welh 
as  it  approached  it,  seem  to  render  it  not  unlikely  that  sodium  woald 
appear  in  the  spectrum  of  any  comet  which  should  approach  the  son 
sufficiently  nearly;  that  it  is,  in  fact,  an  indication  of  excessively  high 
temperature,  as  the  hydrocarbon  bands  are  of  one  not  quite  so  great.  An 
intermediate  spectrum  of  which  no  definite  details  have  yet  been  say 
plied  seems  to  have  been  observed  at  Dun-Echt  and  elsewhere.  M. 
Bicco  speaks  of  having  seen  many  lines  up  to  September  27,  a  band  in 
the  red,  a  line  in  the  yellow  near  and  after  Di,  two  others  in  the  greeOy 
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and  an  enlargement  of  the  coDtinuoiis  spectrum  in  the  green  and  blue, 
but  was  able  to  make  do  measnres.  Had  determinations  of  the  posi- 
tions of  these  lines  been  possible,  we  might  have  had  much  very  inter- 
esting information. 

The  tail  of  the  comet  has  throughout  resembled  that  of  the  1843  comet, 
it  being  nearly  straight  and  very  brilliant.  M.  Cruls  represents  it 
as  being  about  30°  long  about  ten  days  after  perihelion.  M.  Eicco 
gives  its  breadth  as  varying  on  different  days  from  1^  48'  to  2^  28'. 
The  southern  edge  has  appeared  stronger  and  brighter  than  the  north- 
ern, sometimes  remarkably  so,  and,  though  nearly  straight,  it  is  slightly 
convex  towards  the  south.  The  nucleus,  circular  at  first,  ha^  shown  a 
strong  tendency  to  lengthen,  and  M.  Ricco  has  observed  it  as  double. 

Astronomers  will  continue  to  seize  on  every  possible  opportunity  of 
watching  this  most  remarkable  and  interesting  object  as  long  as  it  re- 
maios  within  our  view,  even  without  the  stimulus  afforded  by  the  ex- 
pectation of  seeing  it  plunge  into  the  sun,  as  it  has  been  confidently 
prophesied  it  will  shortly  do.  If  it  should  tuni  out  as  here  suggested,  that 
the  present  is  but  its  second  return,  in  modern  times  at  least,  we  may 
have  to  wait  longer  for  the  final  catastrophe  than  is  perhaps  generally 
expected ;  and  the  present  behavior  of  the  comet  would  perhaps  seem  to 
indicate  that  its  fate  will  be  accomplished  rather  by  a  gradual  disinte- 
gration than  by  a  sudden  headlong  plunge  into  the  solar  orb. — Observd- 
iory^  1882,  November. 

Tke  comet  of  May  17,  X882. — M.  Tripled,  in  an  account  of  his  observa- 
tions made  in  Egypt  during  the  total  solar  eclipse  of  May  17,  which  was 
communicated  to  the  Academy  of  Sciences  on  the  19th  instant,  has  the 
following  interesting  note : 

"Towards  the  middle  of  totality,  I  perceived  to  the  right  of  the  sun, 
a  streak  of  light,  slightly  curved  at  the  lower  part,  having  a  singular 
appearance  and  in  evident  discordance  with  the  rest  of  the  corona.  I 
did  not  for  an  instant  suppose  that  it  could  be  a  comet,  and  only  recog- 
nized its  nature  an  hour  after  the  eclipse  on  comparing  my  sketch  with 
one  of  the  photographs  obtained  by  Dr.  Schuster.  That  photograph 
plainly  showed  the  nucleus  at  a  distance  from  the  edge  of  the  sun  a 
little  greater  than  the  diameter  of  that  body;  the  direction  of  the  tail 
agreed  well  with  what  I  had  drawn,  but  I  had  stopped  the  streak  at 
much  too  short  a  distance  from  the  edge.  I  did  not,  however,  believe 
that  it  would  be  allowable  for  me  to  change  anything  in  my  drawing.^ 

The  sketch  referred  to  is  copied  in  the  Oomptea  rendiM  of  the  above 
sitting  of  the  Academy.    M.  Tr^pied  further  remarks: 

"The  brightness  of  the  comet  appeared  to  me  the  same  as  that  of  the 
external  parts  of  the  corona.^ 

The  i>osition  of  the  observing  station,  as  provisionally  determined  by 
M.  Trdpied,  is  in  longitude  1^  67">  40«  east  of  Paris,  and  latitude  20^ 
33'  2F,  where  the  middle  of  totality  occurred  at  8^  31™  53*  a.  m.  local 
nean  time.  M.  Tr^pied  says  in  the  week  following  the  eclipse  he  searched 
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for  the  comet  many  times  before  smuriBe  aod  after  siuiset,  bat  withoot 
detecting  it. 

The  comet  has  been  soaght  for  elsewhere,  thongh  unfortunately  with- 
out sncoess. 

The  refractive  patctr  of  cometM^ — ^The  great  comet  1881,  ni,  passed 
near  to  faint  stars  on  several  occaidons,  so  near  that  the  stars  were 
certainly  shining  through  the  cometic  substance.  During  three  such 
opportunities,  Dr.  Meyer,  at  the  Geneva  Observatory,  made  a  scries  of 
micrometer  measures  on  the  relative  positions  of  the  star  and  the 
comet's  nucleus.    This  last  was  sharp  and  well  defined  like  a  star. 

The  preliminary  reduction  of  these  measures  showed  that  the  light 
of  the  star  suffered  a  refraction  in  its  passage  through  the  oomet's  head. 
The  whole  question  of  such  a  refraction  was  examined  by  M.  Cellerier 
(Archives  des  Sciences,  etc,  de  Geneve,  October,  1882)  under  the  snp- 
|)Osition  of  a  variable  density  to  the  cometic  matter,  which  was  further 
sapposed  to  act  like  a  true  gas.  The  theoretical  solution  of  the  prob- 
lem is  given  in  a  simple  form.  Dr.  Meyer  has  applied  the  theory  to  the 
cases  in  hand,  and  obtains  fh)m  the  three  stars  the  following  values  of 
e,  which  is  the  ref^ctive  power  of  the  cometic  matter  (supposed  gaseous): 

29  June,      1882,  e  =  0.00000916;  14''.3  =  di. 

13  Jnly,       1882,  e  =  0.00000299;  25".3  =  d^. 

1  August,  1882,  e  =  0.00000317 ;  24''.6  =  d^ 

The  numbers  ^j,  «fs,  tfj,  are  the  shortest  distances  of  the  stars  from 
the  comet's  nucleus^  reduced  to  what  they  would  have  been  if  seen  all 
from  a  distance  1.  Supposing  the  density  of  the  gas  to  be  proportional 
to  the  square  of  the  distance,  and  the  refractive  power  of  the  gas  to  be 
directly  proportional  to  the  density,  the  three  values  of  e  above  can  be 
reduced  to  the  following  three  numbers  which  express  (on  this  hypoth- 
esis) three  different  determinations  of  the  refhictive  iK>wer  of  the  gas 
at  a  distance  of  U".3  =  102,000  kilometers. 

29  June,     e^   =0.00000910. 

13  July,  =  0.00000936. 

1  August,       =  0.0000093a* 

Dr.  Meyer  epitomizes  his  results  as  follows: 

*^  The  substance  which  comi>osed  the  head  of  comet  1881,  IIT,  behaved 
optically  like  a  gas,  and  its  refractive  x>ow6r  at  a  distance  of  102,000 
kilometers  from  the  head  was  0.0000093.  This  refractive  power,  and 
hence  the  density  of  the  gas  itself,  varied  as  the  square  of  the  distance 
from  the  comet's  nucleus." 

Professor  Bredichin  has  issued  the  first  part  of  Vol.  Yin  of  Annaks 
de  PObservatoire  de  Moscou^  which,  in  addition  to  meridian  observations, 
contains  a  continuation  of  his  researches  ux>on  the  tails  of  comets,  the 
present  publication  including  the  comets  1881  h  and  c,  and  the  foorth 
or  great  comet  of  1825.  Professor  Bredichin  has  reprinted  the  long 
series  of  physical  observations  on  the  latter  body  made  by  Dunlop  at 
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Paramatta,  N.  S.  W.,  which  orlfjinally  appeared  in  Brewster's  Edinbvrgh 
Journal  of  ^ciencCj  1827,  and  which  have  been  a  good  deal  overlooked, 
that  periodical,  on  the  Continent  at  least,  not  being  easy  of  access. 
Dnnlop's  drawings  are  reproduced,  and  there  are  several  figures  of  the 
two  bright  comets  of  1881.  With  regard  to  his  investigations  generally, 
Professor  Bredichin  concludes: 

'•My  researches  on  all  the  comets  of  which  I  have  been  able  to  flwl 
observations  in  astronomical  literature  (36  comets),  place  me  now  in  a 
condition  to  calculate  in  advance,  for  each  great  comet  that  appears, 
the  positions  and  the  figure  of  its  tails  of  all  three  types.  It  is  evident 
that  the  relative  amount  of  piatter  in  tails  of  different  types  cannot  be 
determined  in  advance,  and,  consequently,  observation  alone  can  show 
us  the  relative  brightness  of  the  types  and  the  possible  absence  of  one 
or  another  of  them.  But,  in  every  case,  the  positions  and  the  general 
form  of  such  of  the  tails  as  become  visible  will  be  in  accord  with  the 
positions  and  figure  calculated  beforehand." 

PLANETS. 

Vulcan. — ^In  the  report  of  the  director  of  the  Washburn  Observatory 
for  1882,  is  given  an  account  of  experiments  with  the  Watson  Solar 
Observatory.  This  we  give  in  full,  as  it  probably  will  not  be  published 
elsewhere,  and  on  account  of  the  general  interest  in  the  success  of  this 
experiment. 

The  solar  observatory  was  devised  for  the  purpose  of  seeing  a  planet 
or  stars  in  the  daytime. 

It  consists  essentially  of  a  covered  cellar  large  enough  to  contain  an 
observer  and  a  six-inch  telescope.  From  the  north  wall  of  this  cellar 
a  tube  12  inches  in  diameter  and  55  feet  long  is  directed  to  the  north 
pole.  At  the  upper  (north)  end  of  this  tube  a  heliostat,  or  mirror 
driven  by  clock-work,  is  to  be  placed.  The  idea  is  that  the  images  of 
stars  will  be  reflected  down  the  tube  by  the  mirror  and  seen  by  an  ob- 
server in  the  cellar  through  the  telescoi)e.  When  I  took  charge  of  this 
observatory  the  building  was  entirely  incomplete,  and  no  instruments 
were  available  for  trying  the  experiment.  I  have  borrowed  from  Profes- 
sor Langley,  director  of  the  Allegheny  Observatory,  a  heliostat  suitable 
for  the  purpose,  and  the  regents  of  the  university  have  bought  fit)m 
Mr.  Bnmham,  of  Chicago,  his  six-inch  Clark  tele8C0i)e;  and  the  build- 
ing has  been  completed.  Six  weeks  have  been  spent  in  thoroughly  try- 
ing the  experiment.  The  trial  is  now  concluded,  and  the  result  is  that 
the  solar  observatory  is  not  suitable  for  showing  stars  as  faint  as  the 
third  magnitude  in  the  daytime,  even  when  they  are  distant  from  the  sun. 

Therefore  there  is  no  use  in  proceeding  further  with  this  means  in 
the  search  for  Yulcan,  which  was  estimated  by  Professor  Watson  to  be  of 
the  four-anda-balf  magnitude,  and  which,  from  the  nature  of  the  case, 
must  always  be  near  the  sun.  The  details  of  the  experiment  are  given 
in  the  following  extract  from  the  annual  report : 
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"  The  solar  observatory  was  destined  by  Professor  Watson  for  two  pur- 
poses: First,  spectroscopic  and  photographic  observations  of  the  sun 
itself;  and,  second,  for  observations  of  the  immediate  neighborhood  of 
the  sun  for  the  detection  of  a  planet  (Vulcan)  interior  to  Mercury. 

"  The  maguitudeof  Vulcan  was  estimated  by  Professor  Watson  atfour 
and  one  half,  that  is,  it  has  a  light  about  one-twentieth  as  brilliant  as  that 
of  an  average  first-magnitude  star — Alpha  LyrsB,  for  example.  If  seen 
at  all,  it  must  be  seen  in  the  daytime,  and  close  to  the  sun. 

"  During  the  months  of  June  and  Jidy  experiments  were  made  to  de- 
termine the  fitness  of  the  observatory  for  the  detection  of  Vulcan.  In 
these  experiments  the  six-inch  telescope  bought  Jjy  your  Board  from  Mr. 
Bnrnham  was  mounted  in  the  cellar  of  the  solar  observatory  on  June  8 — 
its  objective  and  eyepiece  having  been  carefully  adjusted  previously.  To 
get  an  idea  of  the  advantage  gained  by  the  inclined  tube  of  the  solar 
observatory  I  reduced  the  aperture  of  the  fi(Teen-inch  telescope  in  the 
dome  to  six  inches,  and  put  on  an  eyepiece  similar  to  that  used  on  the 
small  refractor.  Both  telescopes  were  then  pointed  to  the  north  iK)le. 
Two  observers,  one  at  each  telescope,  noted  times  of  the  first  appear- 
ance of  the  small  stars  about  the  north  pole  as  evening  twilight  dis- 
appeared. A  map  had  been  prepared  previously  giving  these  stars.  If 
the  fifty-five-foot  dewcap  gave  a  material  advantage,  then  these  stars 
should  have  been  first  seen  with  the  solar  observatory  telescope.  In 
fact,  they  were  first  seen  by  this,  but  only  by  about  two  minutes  on  the 
average.    This  experiment  was  tried  on  June  8, 11,  and  12. 

*'  The  excellent  heliostat  lent  by  Dr.  8.  P.  Langley,  director  of  the 
Allegheny  Observatory,  was  placed  on  its  pier  June  12,  and  adjasteil. 
This  instrument  was  exactly  fitted  for  the  purpose,  and  was  in  perfect 
order. 

"  Observations  were  made  to  find  stars  in  the  daytime  every  dear  day 
between  June  16  and  July  12,  without  result.  The  place  in  the  sky  to 
which  the  heliostat  mirror  was  pointed  was  fixed  by  setting  on  the  sun 
at  a  given  hour ;  and  the  fact  that  this  setting  was  not  changed  by  ac- 
cident was  established  by  observing  the  position  of  a  small  pointer 
which  was  added  to  the  heliostat. 

"The  latter  trials  were  made  with  a  heliostat  mirror,  set  for  the  place 
of  the  brightest  star  in  the  Pleiades,  and  on  three  days  this  group  was 
looked  for  about  the  time  of  its  passing  the  meridian.  Forty  or  fifty 
minutes  were  thus  spent  daily. 

"  There  must  have  been  in  the  field  of  the  telescope  (30  degrees)  the  fol* 
lowing  stars: 

"  Eta  Tauri — 3.4  mag.  (twice  as  bright  as  Vulcan). 

"  b  Pleiadum — 4.5  mag.  (as  bright  as  Vulcan). 

"<i  Pleiadum — 5  mag.  (fainter  than  Vulcan). 

"/  Pleiadum — 4.5  mag.  (as  bright  as  Vulcan). 

**/*  Pleiadum — 5.6  mag.  (fainter  than  Vulcan). 

"At  this  time  the  sun  was  some  50  degrees  east  of  the  Pleiades.  IS'o 
stars  were  seen  at  any  I  ime.  The  position  of  the  mirror  for  the  Pleiades 
was  verified  by  finding  a  group  of  stars  at  night-time  in  the  predicted 
place.    The  original  setting  was  made  through  the  sun. 

"I  am  satisfied,  therefore,  that  there  is  no  use  in  prosecuting  this  par- 
ticular experiment  further.  The  instruments  employed  were  as  perfect 
as  possible.  Every  conceivable  precaution  was  taken,  and  it  was  shown 
that  this  apparatus  was  not  suitable  for  seeing  stars  of  the  magnitude 
of  Vulcan,  even  distant  from  the  sun.  It  would,  therefore,  be  a  waste 
of  time  to  look  for  such  stars  close  to  the  sun. 

"It  is  to  be  noticed  that  no  evidence  has  been  collected  in  regard  to 


ASTRONOMY.  305 

the  existence  or  non-existeDce  of  Yulcan.    It  has  simply  been  shown 
.  that  this  device  is  not  suitable  for  detecting  such  a  planet. 

''I  may  mention  that,  during  the  summer  of  1881,  this  same  experi- 
ment was  tried  by  Dr.  Langley,  with  far  more  satisfactory  arrangements 
than  those  of  the  solar  observatory,  and  that  it  was  a  failure  with  him 
also,  and  that  Professor  Uarrington,  of  Ann  Arbor  Observatory,  also 
failed  to  find  any  material  advantage  with  a  (horizontal)  tube  150  feet 
long." 

The  Earth, — We  extract  from  the  Acadenvy  the  following  review  (by 
G.  F.  Bod  well)  of  an  important  book  entitled  The  Physics  of  the  EarilCs 
Crusty  by  the  Rev.  Osmond  Fisher: 

"The  author  in  twenty -one  chapters  discusses  the  principal  facts  con- 
nected with^the  interior  heat  of  the  earth,  the  elevations  and  depres- 
sions of  its  surface,  and  the  causes  and  effects  of  volcanic  action.  He 
shows  that  the  rate  of  increiise  of  temperature,  as  the  distance  beneath 
the  earth^s  surface  is  augmented,  is,  on  the  whole,  an  equable  one,  and 
may  be  taken  to  average  about  1°  F.  for  every  fifty-one  feet  (misprinted 
degrees,  p.  267)  ot  descent.  And  thus  at  a  depth  of  about  thirty  miles 
all  known  rocks  would  be  in  a  state  of  fusion..  As  to  the  condition  of 
the  interior  of  the  earth,  we  are  first  led  to  a  discussion  of  the  density. 
The  surface  density  is  between  ji.6^  and  2.75,  while  the  mean  density 
of  the  whole  earth  is  5.5.  Thus  the  density  considerably  increases  as 
we  approach  the  center  of  the  earth.  Everything  points  to  the  conclu- 
sion that  the  earth  has  once  been  in  a  molten  condition ;  the  main  ques- 
tion for  consideration  is  whether  it  is  still  molten  within,  or  whether 
this  condition  has  passed  away,  and  it  is  now  solid.  It  has  been  thought 
by  some,  however,  that  the  interior  of  the  earth  may  be  *  potentially  hot^ 
—that  is  to  say,  really  soUd,  on  account  of  the  enormous  pressure  to 
which  it  is  subjected,  but  ready  to  become  fluid  at  any  moment  when 
the  pressure  is  diminished  or  removed.  Having  discussed  the  argu- 
ments of  Hopkins  and  of  Sir  William  Thomson,  the  author  asserts  that 
the  requisite  great  rigidity  which  the  earth  must  possess  in  order  to  en- 
able it  to  resist  the  deforming  influence  of  the  attraction  of  the  sun  and 
moon  does  not  require  that  the  earth  should  be  absolutely  solid  from  the 
center  to  the  circumference.  A  rigid  nucleus  nearly  approaching  the 
size  of  the  whole  globe,  covered  by  a  fluid  substratum  of  no  great  thick- 
ness in  comparison  with  the  radius,  with  an  outer  crust  of  less  density 
floating  upon  it,  would  meet  the  difficulty.  'This  is  the  supposition,' 
says  the  author,  '  as  to  the  condition  of  the  earth,  which  api>ears,  on 
the  whole,  to  satisfy  best  the  requirements  both  of  geology  and  of  phys- 
ics.' Thus  the  solid  nucleus  would  owe  its  solidity  to  the  great  super- 
incumbent pressure,  while  the  outer  crust  would  owe  its  solidity  to  hav- 
ing become  cool  through  radiation,  while  the  fluid  substratum  would  re- 
main in  that  condition  because  it  would  not  be  submitted  to  sufficient 
pressure  to  render  it  solid,  while  it  would  retain  sufficient  heat  to  render 

it  molten.    As  to  the  density,  von  Waltershausen  has  calculated  that 
H,  Mis.  26 ^20 
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the  density  at  the  ccDterof  the  earth  is  9.59  under  a  pressure  of  2,500,000 
atmospheres,  and  he  thinks  it  probable  that  the  magma  beneath  the 
outer  crust  consists  of  felspathic  materials,  passing  lower  down  into  au- 
gitic,  and  finally,  at  the  center,  into  a  magnetic  magma. 

^^The  next  problem  to  be  discussed  relates  to  the  manner  in  which 
the  heat  and  the  gravitation  of  the  earth  have  produced  the  elevations 
and  depressions  and  puckerings  of  the  surface.  To  explain  this  it  is 
generally  thought  that,  as  the  cooling  of  the  earth  proceeded,  the 
interior  retreated  from  the  solidified  crust,  and  that  the  latter  became 
crumpled  and  contorted  by  the  lateral  pressure.  The  author  has  cal- 
culated that  the  pressure  available  for  this  purpose  would  be  equal  to 
that  of  a  column  of  rock  of  the  surface  density,  having  the  same  section 
as  the  stratum,  and  2,000  miles  in  length — a  pressure  equal  to  830,200 
tons  on  the  square  foot,  and  more  than  sufficient  to  perform  the  opera- 
tions assigned  to  it. 

^'  Volcanic  eruptions  probably  arise  fic'om  liquid  masses  of  the  substra- 
tum gaining  access  to  the  surface,  and  we  must  conceive  that  the  water 
which  accompanies  all  volcanic  phenomena  must  be  present  in  the  mag- 
ma of  the  substratum.  ^  We  may  look  upon  the  state  of  igneoaqueoas 
solution, '  observes  the  author,  ^  as  one  in  which  the  water-substance  is 
in  a  gaseous  state,  and  the  combination  between  the  water-substance 
and  the  rock  is  probably  of  that  kind  which  has  been  termed  '<  occlusion'' 
of  gas  by  a  liquid.  An  examination  of  the  amount  of  contraction  which 
would  have  produced  the  existing  inequalities  of  the  earth's  surfiice 
shows  that  the  ocean  basins  are  not  the  result  solely  of  depressions  in 
the  upper  surface  only  of  a  crust  of  uniform  density,  but  that  they  are 
due  to  the  greater  density  and  general  depression  of  the  suboceanic 
crust.' 

<<  According  to  the  author,  volcanic  energy  i»  the  cause  of  the  compres- 
sion of  the  earth's  crust.  Thus  he  reverses  the  theory  of  Mallet,  which 
makes  volcanic  energy  the  result  rather  than  the  cause  of  compression, 
and  he  shows  that  the  utmost  conceivable  amount  of  heat  capable  of 
being  obtained  by  his  theory  is  inadequate  to  the  purpose  assigned  to 
it.  He  considers,  moreover,  that  the  geographical  distribution  of  vol- 
canoes is  better  explained  on  the  supposition  of  a  thin  crust  and  floid 
substratum  than  upon  any  other. 

"  'Their  linear  arrangement  points  to  their  being  situated  along  great 
systems  of  fissures ;  and  such  systems  of  fissures  are  indicative  of  a  thin 
crust.  Fissures  which  run  for  long  distances  in  nearly  straight  courses 
jjoint  either  to  a  movement  perpendicular  to  the  fissured  surface  or  else 
to  a  rending  pressure  within  the  fissure  itself;  while  on  the  other  hand 
fissures  which  are  caused  by  contraction  in  a  direction  parallel  to  the 
earth's  surface  would  divide  up  an  area  into  polygonal  fissures.  The 
former  arrangement  of  the  fissures  accords  best  with  the  distribution 
of  volcanic  ranges  and  suggests  a  thin  crust.' 

"  Volcanic  regions  are  either  oceanic  or  appertaining  to  the  coast,  and 
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it  is  probable  that  the  latter  are  closely  connected  with  elcvationH  of 
the  continents  which  they  skirt,  while  the  oceanic  volcanoes  are  not 
concerned  with  true  elevatory  action.  The  great  volcanic  chain  of  the 
Pacific  approximately  divides  the  earth  into  two  parts,  one  of  which 
contains  the  chief  proportion  of  land,  while  the  other  contains  Australia 
and  nearly  all  the  ocean.  And  perhaps  the  area  of  Australia  has  been 
elevated  within  the  ocean  hemisphere  on  account  of  the  deflection' of 
the  great  Pacific  line  of  action  by  the  northwest  line,  which  passes 
through  Sumatra  and  the  Malay  Archipelago,  and  which  meets  it  at 
the  southeast  corner  of  Asia. 

^^  Although  many  of  the  subjects  discussed  by  Mr.  Fisher  must  remain 
open  questions  until  we  are  far  better  acquainted  with  the  conditions 
of  volcanic  action,  we  think  that  he  has  cleverly  argued  his  points,  and, 
by  the  frequent  application  of  a  rigid  mathematical  treatment,  has  re- 
moved his  opinions  from  the  domain  of  those  pure  speculations  which  are 
too  often  applied  to  the  explanation  of  obscure  phenomena  connected 
with  the  physics  of  the  earth." 

Geodesy  of  Europe. — ^Two  very  interesting  charts  have  just  been  dis- 
tributed as  supplements  to  the  proceedings  of  the  sixth  general  con- 
ference of  the  European  Geodetic  Survey  (held  at  Munich,  in  1880). 
One  of  these  gives  all  the  telegraphic  determinations  of  differences  of 
longitude^  and  the  other  gives  all  the  determinations  of  latitude  and 
azimuth  (separately).  Such  charts  for  the  United  States  would  be 
most  valuable. 

Atmo^heric  refraetian. — An  important  memoir  on  refraction  has  been 
lately  published  by  M.  Eadan,  who,  after  a  discussion  and  comparisou 
of  previous  theories,  gives  formulsB  and  tables  for  refraction,  in  which 
allowance  may  be  made  for  difference  in  the  rate  of  decrease  of  tempera- 
tare  with  the  height  above  the  earth's  surface  at  different  seasons  of  the 
year.  •  M.  Badan  also  discusses  the  ca6e  in  which  the  surfaces  of  equal 
temperature  in  the  atmosphere  are  inelined  to  the  earth's  surface. . 

The  Moon, — Selenography  has  lately  received  a  valuable  contribu- 
tion by  the  publication  of  the  sketches  of  portions  of  the  moon's  disk 
which  were  made  by  Tobias  Mayer,  at  Gottingen,  in  the  middle  of  the 
last  century.  Mayer  was  the  first  observer  who  constructed  a  general 
map  of  the  moon  in  which  the  positions  of  the  chief  lunar  spots  were 
laid  down  from  actual  measurements,  and  not  from  mere  eye-drafts. 
The  intended  publication  of  his  lunar  sketches  at  the  end  of  the  last 
century  was  frustrated  by  the  death  of  Lichtenberg,  who  had  under- 
taken it,  and  Mayer's  smaller  general  map  remained  the  only  accessible 
result  of  his  selenograjihical  labors.  To  the  discussion  of  any  questions 
referring  to  physical  changes  on  the  moon's  surface,  the  evidence  which 
may  be  derived  from  trustworthy  sketches  made  at  an  early  period  is 
obviously  of  considerable  importance,  and  the  publication  of  Mayer's 
old  sketches  is  therefore  a  welcome  addition  to  the  available  sources  of 
information.    There  are  forty  sketches  made  between  June,  1748,  and 
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June,  1750,  and  these  are  reproduced  by  photoheliograpby,  so  tliat  the 
copies  are  faithful  representations  of  the  originals.  They  are  accompa- 
nied by  a  copy  of  Mayer's  large  general  map,  of  nearly  fourteen  inches 
diameter;  and  thus  the  results  of  his  old  seleuographical  observations, 
obtained  with  humble  means,  have  at  last  become  available,  and  a  debt 
long  due  to  him  has  been  paid  bj'  the  Gottingen  observatory. 

Mr.  Henry  Harrison,  of  New  York,  has  published  a  colored  lithograph 
representing  the  moon  as  the  "  threedays-old  crescent,"  or  as  it  appears 
three  days  after  the  time  of  new  moon.  As  the  ordinary  lunar  maps 
are  constructed  with  the  object  of  exhibiting  the  general  topography  of 
the  whole  visible  surface,  they  do  not  represent,  and  are  not  intended 
to  represent,  the  real  aspect  of  the  moon  at  any  time;  and  it  is  necessary 
to  have  special  maps  for  special  phases  of  illumination  if  they  are  to 
show  the  shadows  and  other  variable  features  which  are  so  strikingly 
characteristic  of  the  moon's  appearance  at  different  hours  of  the  lunar 
day.  Mr.  Harrison's  lithograph  is  such  a  special  representation,  and, 
as  regards  general  resemblance  and  artistic  effect,  may  be  called  a  suc- 
cess. Though  it  does  not  show  more  than  a  small  portion  of  the  in- 
numerable details  which  the  telescope  reveals,  it  gives  a  good  notion 
of  the  telescopic  appearance  of  the  young  moon  as  seen  with  a  com- 
paratively low  power.  The  moon's  image  is  eighteen  inches  in  diameter, 
the  phase  represented  corresponding  to  the  time  when  the  crater  Messier 
has  emerged  into  the  light  of  the  rising  sun. 

The  plate  is  accompanied  by  a  little  descriptive  hand-book  and  an 
outline  map.  Its  publication  will  be  followed  by  that  of  five  more  plates 
containing  similar  representations  of  five  of  the  most  interesting  phases. 

Experiments  have  repeatedly  been  made  with  the  object  of  produc- 
ing natural  imitations  of  the  craters  and  inequalities  visible  on  the 
moon's  surface,  and  it  has  been  found  that  the  figures  of  the  lanar  in- 
equalities can  be  closely  imitated  by  throwing  pebbles  upon  the  surface 
of  a  smooth,  plastic  mass  such  as  mud  or  mortar.  Mr.  Meydenbauer, 
of  Marburg,  uses  a  basis  of  dextrine  for  the  purpose  and  drops  small 
quantities  of  the  same  material  from  a  moderate  height  upon  that  basis. 
A  photograph  of  various  figures  which  are  thus  produced  show  a  re- 
markable resemblance  to  the  various  inequalities  visible  on  the  moon's 
surface.    (A.  Marth,  in  the  London  Academy.) 

The  topography  of  the  planet  Mars. — Professor  Schiaparelli  has  pub- 
lished a  second  important  memoir,  entitled  ^'Osservazioni  Astronomiche 
e  Fisiche  snll'  Asse  di  Botazione  e  suUa  Topografla  del  Pianeta  Marte 
-  -  -.^  (Reale  Aocademia  dei  Linceiy  anno  cclxxviii,  188(X-'81.)  By 
combining  his  observations  at  the  opposition  1879-^80  with  those  made 
at  the  favorable  opposition  of  1877,  he  finds  the  position  of  tJie  equa- 
tor of  Mars  referred  to  the  earth's  equator  as  follows :  Ascending  node 
(1880),  in  4SO  V  .8  inclination  36o  22'  .9— figures  differing  little  flrom 
those  provisionally  adopted  by  Mr.  Marth. 
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Sdiroetet^s  observations, — The  University  of  Leyden  having  acquired 
in  1876  the  mannscripts  and  copper  plates  of  Schroeter's  great  unpab- 
lished  work  on  MarSj  ^'Areographiscbe  Beitrage  zur  genauern  Kennt- 
nisB  and  Beortheilung  des  Planeten  Mars^  Professor  Bakhuyseu  is 
about  to  bring  it  out.  Schroeter  had  all  but  completed  it  at  the  time 
of  his  death,  and  had,  indeed,  it  would  appear,  thoroughly  revised  the 
greater  portion  of  it.  Professor  Bakhuysen  states  that  having  rednce<l 
Schroeter's  observations  for  the  position  of  the  axis  of  Mars^  he  finds  ito 
longitude  352o  59"  and  the  latitude  60o  32'. 

Asteroids. — ^The  following  is  a  list  of  the  Asteroids  discovered  in 

1882: 


Discoyered. 


Jul  18 
Feb.  9 
Mar.  10 
Iba.  80 
April  10 
July  10 
Aug.  12 
Aug.  10 
Aoj^  28 
Sept  2 
Sept.  10 


Ko. 


221 
222 
223 
224 
225 
226 
227 
228 
220 
230 
231 


By- 


Diaeover- 
>  er*s  No. 


Palisa 

do 

do 

...  do 

...  do 

do 

Prosper  Henry 

Paliaa 

do 

L.deBaU 

PaUsa 


30 
31 
33 
33 
84 
35 

S 
36 
37 

1 
88 


The  mass  of  Jupiter. — Dr.  Schur  has  made  a  new  determination  of  the 

mass  of  Jupiter  from  heliometer  measures  of  the  satellites,  an  eqaal 

number  of  observations  being  made  on  each  satellite.     His  resulta 

are: 

From  satellite     I,  m  =  1^  (1060.918  ±  1.667.) 

From  satellite    11,  m  =  l-s- (1046.026  ±  1.425.) 
From  satellite  III,  m  =  l-T-(1047.665±  0.646.) 
From  satellite  IV,  m  =  1^(1046.818  db  0.484.) 
80  that  having  regard  to  the  weights,  the  mass  of  Jupiter  is  I4- (1047.232 
J:0.365),  the  sun  being  taken  as  unity.    Bessel's  published  result  by  the 
same  method  was  14- (1047.879),  but  Dr.  Schur  has  reduced  Bessel's 
work  anew,  having  regard  to  the  corrections  proposed  by  Anwers  to  the 
constants  of  the  heliometer  (periodic  error  of  screw,  temperature  coefK- 
dent,  etc),  and  finds,  in  the  mean  for  Bessel,  1048.629  ±  0.198,  and  com- 
bining by  weights,  the  final  mass  of  Jupiter  from  observations  of  the 
satelhtes  by  Bessel  and  Schur  is,  I-4- (1048.311  ±  0.174). 

Dr.  Schur  brings  up  some  interesting  questions  in  regard  to  the  per- 
aoDal  errors  of  observations  of  the  satellites,  for  an  account  of  which 
reference  must  be  made  to  the  original  paper. 

Various  other  series  of  measures  of  the  satellites  are  discussed,  but 
no  changes  are  made  in  the  concluded  mass  of  Jupiter. 

The  mean  motions  and  the  periods  of  the  satellites  require  only  ex- 
tremely small  changes. 
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The  disk  of  Jupiter. — Prof.  O.  W.  Hough^s  annual  Teport  as  director  of 
the  Dearborn  Observatory  at  Chicago,  for  the  year  1882,  is  mainly  de* 
voted  to  the  reduction  and  discussion  of  the  numerous  series  of  observa- 
tions on  the  spots  upon  the  disk  of  the  planet  Jupiter,  made  with  the 
18^  inch  refractor,  including  measures  for  position  of  the  great  red  spot, 
of  equatorial  white  spots  and  other  markings,  and  angles  of  position  of 
the  equatorial  belt.  The  observations  extend  over  the  period  from 
September,  1879,  to  March,  1882.  Those  made  in  1879  and  1880  showed 
that  the  red  spot  wa«  retrograding  with  accelerated  velocity,  and  this 
drifting  has  continued  with  such  uniformity  that  Professor  Hough  con- 
siders ^'  the  position  of  the  spot  at  any  future  period  can  be  very  acca- 
rately  computed."  It  was  found  that  all  the  observations  could  be  fairly 
represented  by  a  period  of  rotation,  varying  directly  with  the  time, 
and  the  discussion  leads  to  the  following  formula :  (1879,  September 
25  +  ^  X  0.00209s.,)  which  gives  9^  55°"  35*.9  for  the  mean  period  between 
September  25,  1879,  and  March  29, 1882,  comprising  916  days,  or  2,214 
rotations  of  the  planet. 

Hence,  it  is  inferred  that  the  apparent  rotation-period  has  increased 
about  four  seconds  since  the  opposition  of  1879,  showing  a  total  drift 
of  the  red  spot  in  longitnde  of  40,000  miles ;  and  Professor  Hough 
regards  his  observations  as  evidence  that  the  great  red  spot  is  not  the 
solid  portion  of  the  planet.  ^'An  immense  floating  island,^  nearly  30,000 
miles  in  length,  and  more  than  8,000  in  breadth,  has  '^maintained  its 
shape  and  size,  without  material  change,  during  more  than  three  years." 
He  has  failed  to  recognize  any  fading  of  the  color  of  the  spot,  which, 
on  February  2  in  the  present  year,  he  judged  to  be  a  light  pink,  as 
formerly.  Although  the  dimensions  of  the  spot  may  not  be  said  to 
have  materially  changed,  the  micrometrical  measures  do  indicate  a 
diminution  in  length  to  the  extent  of  0'^95  between  the  oppositions  of 
1879  and  1881,  at  which  latter  epoch  it  was  11''.30  (reduced  to  Jnpiter^s 
mean  distance). 

The  direction  of  the  south  edge  of  the  equatorial  belt  was  nearly 
parallel  with  the  planet's  equator,  as  given  in  Marth's  ephemeris;  the 
north  edge  of  this  belt  was  found  to  be  slightly  concave. 

The  elliptical  white  spots  were  more  numerous  in  1882  than  previ- 
ously, but,  with  the  exception  of  two  situated  south  of  the  red  spot,  they 
were  seen  with  difficulty,  and  were  only  measurable  under  the  best 
vision.  The  two  spots  named  were  observed  systematically  during  the 
three  months  irom  November  21,  1881,  to  February  23, 1882.  The  fol- 
lowing of  the  two  appeared  to  be  at  rest  relatively  to  the  red  spot  from 
November  22  to  December  6,  and  subsequently  to  drift  in  the  direction 
of  rotation  to  the  extent  of  about  41^ ;  the  average  drift  during  the 
last  two  months  was  at  the  rate  of  fifteen  miles  per  hour.  The  preced- 
ing spot  also  did  not  retain  the  same  relative  position  in  longitude  with 
respect  to  the  great  red  spot.  Professor  Hough  adds:  "The  observa- 
tions of  the  small  white  spots  during  1880  and  1881  prove  that  the 
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whole  surface  of  the  planet  outside  the  luargin  of  the  equatorial  belt 
rotates  ivith  nearly  the  same  rate."  The  approximate  rotation-period 
for  the  principal  white  spot  between  the  edges  of  the  great  equatorial 
belt  was  9**  50°^  9».8  from  observations  over  more  than  eight  months, 
which  is  the  same  as  for  the  second  spot  observed  during  1^0.  Qence, 
these  equatorial  white  spots  drift  in  the  direction  of  the  planet's  rota- 
tion, at  about  260  miles  per  hour,  or  through  a  complete  revolution  in 
aboat  45  days. 

Twelve  tinted  drawings  of  the  appearance  of  the  disc  of  Jupiter 
accompany  the  report.  The  first  of  two  made  on  July  3, 1880,  shows 
the  second  satellite  just  entering  on  the  great  red  spot  at  15^  43™.5,  and 
the  other,  made  nine  minutes  later,  shows  it  nearly  over  its  center.  A 
notch  was  formed  so  soon  as  the  satellite  touched  the  end  of  the  red  spot, 
And  when  completely  entered  it  appeared  as  white  as  when  outside  the 
planet's  disk. 

OBSERVATORIES. 

Observatories  of  the  United  States, — It  will  be  remembered  that  at  the 
accession  of  Professor  Pickering  to  the  directorship  of  the  Harvard 
€ollege  Observatory  he  obtained  by  the  subscription  of  some  70  persons 
in  Boston  the  sum  of  925,000  ($5,000  a  year  for  five  years).  A  pamphlet 
report  on  the  scientific  work  accomplished  has  just  been  published, 
which  shall  be  summarized  here.  The  work  is  spoken  of  under  the  head- 
ings of  the  various  instruments  employed. 

Large  equatorial :  This  has  been  chiefly  devoted  to  photometry  and 
many  new  (successful)  forms  of  photometers  have  been  devised.  The 
brightness  of  the  satellites  of  Mars,  Jupiter^  Saturriy  Uramut  (two  only) 
and  Neptune  has  been  determined.  Some  200  double  stars  and  about 
100  bright  stars  with  f&int  companions  have  been  measured  in  the  same 
way.  All  the  planetary  nebulae  have  been  similarly  measured  and  sev- 
eral new  ones  have  been  discovered  by  their  spectrum  only. 

Many  variable  stars  have  had  their  light  curves  determined  photo- 
metrically, and  several  new  ones  have  been  discovered.  Fifty  points  on 
the  moon  have  also  been  determined.  Bond's  zones  of  faint  stars  near 
the  equator  are  shortly  to  be  revised. 

Meridian  circle :  The  zone  (50°  to  55°  N.)  has  been  finished.  It  con- 
tains 8,300  stars  from  1  to  10th  mag.,  each  of  which  has  been  observed 
twice.  Two  hundred  and  fifty-eight  stars  have  been  observed,  e^ch  6 
times,  for  the  Coast  Survey.  One  hundred  standard  stars  are  regu- 
lariy  observed  with  the  sun.  This  work  has  continued  for  3  years,  and 
will  require  2  more.  The  graduation  errors  of  one  circle  have  been 
determined. 

Meridian  photometer:  Every  star  visible  to  the  naked  eye  has  had 
its  light  determined  photometrically  on  at  least  three  nights,  many  on 
more ;  over  100,000  observations  were  made  in  3  years,  and  this  work  is 
now  completed.    Other  similar  work  is  planned.    Other  miscellaneous 
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work  of  importance  has  been  done,  bat  is  not  mentioned  here.  This 
brief  summary  will  be  sufficient  to  show  the  extraordinary  amount  of 
the  work  which  has  been  accomplished  daring  the  5  years  by  the  aid  of 
the  additional  endowment.  The  reasons  for  this  Professor  Pickering 
summarizes  as  tbllows,  and  they  deserve  careful  attention : 

^^It  will  be  noticed  that  the  increased  work  is  quite  oat  of  proportion 
to  the  increase  of  income.  This  is  to  be  expected,  since  a  large  part  of 
the  expense  is  the  same  in  either  case,  and  the  increase  is  directly 
available  for  the  attainment  of  scientific  results.  The  formation  of  a 
corps  of  skilled  assistants  also  requires  time,  and  a  delay  in  securing  a 
continuation  of  our  present  income  would  seriously  reduce  our  capacity 
for  attaining  results  with  the  greatest  economy  both  of  time  and  money. 

*^  As  an  increased  expenditure  was  undertaken  before  the  completion 
of  the  subscription,  it  is  deemed  best  not  to  limit  the  present  report  to 
a  period  of  exactly  five  years,  but  to  include  all  the  work  undertaken 
since  my  first  connection  with  the  observatory  in  February,  1877. 

^<The  effect  of  the  subscription  may  be  summarized  in  a  few  words. 
Without  it  only  one  instrument,  the  meridian  circle,  was  kept  actively 
at  work,  the  large  telescope  being  comparatively  idle.  The  reductions 
even  of  this  one  instrument  could  not  be  kept  up,  but  every  year  fell 
more  and  more  behindhand.  With  the  subscription,  the  large  telescope, 
the  meridian  circle,  and  the  meridian  photometer  are  in  constant  use. 
A  large  number  of  the  old  observations  have  been  published,  while  the 
remainder  have  been  reduced,  and  before  long  will  be  ready  for  publica- 
tion. One  volume  of  the  recent  observations  with  the  large  telescope 
has  already  been  published ;  another  volume  of  meridian  photometer 
observations  is  now  passing  through  the  press.  The  unfinished  volumes 
of  Annals  were  completed,  so  that,  as  is  shown  below,  our  work  is  now 
known  through  twelve  quarto  volumes,  while  in  1876  but  four  had  been 
given  to  the  public.  Eight  more  volumes  of  Annals  will  be  needed 
to  complete  the  publication  of  the  observations  already  made.  The  in- 
creased rate  of  work  ensues  simply  because  the  corps  of  assistants  has 
been  more  than  doubled." 

WiUets  Paint. — ^A  very  interesting  report  is  published  by  General'H. 
M.  Abbot,  of  the  Corps  of  Engineers,  U.  S.  Army,  on  the  nstronomical 
work  which  has  been  done  during  1881  at  the  engineer  post  of  Willets 
Point,  New  York  Harbor.  It  is  to  this  school  of  application  that  yoang 
officers  of  engineers  are  sent  to  learn  the  practical  application  of  their 
studies  at  West  Point.  They  are  taught  the  practice  of  military  sur- 
veying, mining,  torpedo  service,  etc,  and  also  the  application  of  astron- 
omy to  military  and  boundary  surveys.  Each  year  a  general  order  is 
issued,  giving  the  results  of  the  past  year's  work.  The  order  for  1883 
may  be  summarized  as  below: 

For  local  time,  each  officer  makes  a  long  series  of  determinations  with 
various  instruments,  and  in  various  ways.  Using  the  portable  transit, 
the  time  of  transit  is  at  first  recorded  by  an  assistant,  at  the  word  given 
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by  the  observer;  next,  the  observer  records  his  own  time  by  the  relajf 
heat  of  a  chronometer  every  1  second ;  next  by  the  chronographic  method^ 
and  lastly  by  the  beat  of  the  chronometer  itself  (every  0,6  second).  Be- 
ginners use  these  methods  in  succession  in  the  order  named. 

Personal  equation  is  studied  by  means  of  Eastman's  machine  (see 
Wash.  Ast.  Obs.)  1875),  and  an  interesting  table  of  results  by  the  second 
method  of  marking  time  (the  relay  beat)  is  given. 

The  time  determinations  are  given  for  each  day  of  observations,  with 
the  probable  errors. 

Time  determinations  by  sextant  observations  are  also  given,  and  by 
means  of  the  (known)  correction  of  the  standard  chronometer  the  error 
of  each  observation  and  observer  is  determined. 

We  quote  below  the  errors  of  the  sextant  Delta  t's  so  determined* 
(Usually  10  altitudes  of  an  east  star  and  10  of  a  west  were  employed.) 
4^.0;  1».0;  l-.S;  13».7;  8".2;  24M;  l».7j  0».4;  1».8;  0".7j  3".3;  2».8;  5«.6; 
5*.0.    These  are  the  observations  of  students. 

The  latitude  is  determined,  first  by  zenith  telescope,  and  the  first 
process  is  the  evaluation  of  the  level  division.  This  is  done  by  each 
stadent,  and  of  the  set  for  1881  the  largest  probable  error  is  +0^^008. 

The  observations  for  latitude  are  given  in  detail.  From  326  observa- 
tions of  84  pairs  in  1880,  the  latitude  was  found  to  be  +  40o  47'  21''.6^ 
±  ^'.082.  From  591  observations  of  104  pairs  in  1881,  it  was  found  to 
be  +40O  47'  2l''.47,  a  difference  of  about  12  feet  only.  Sextant  observa- 
tions for  latitude  were  also  made.  The  errors  of  the  several  determina- 
tions were  I'M;  30".5;  14".8;  7".4;  0".9;  0".5,  respectively. 

The  longitude  is  determined — 

Ist  By  lunar  culminations.  The  errors  were  found  to  be  (of  one  night's 
observations),  7».01j  6».99;  3M4;  15-.97;  3".74;  2K06,-  14-.29;  24».84; 
20».68;  25».04;  4».06;  2».28;  1».81.  The  errord  of  each  limb  of  the  moon 
are  separately  shown. 

2d.  By  Jupiter^s  satellites.    Errors:  21".02;  29".48;  25».95. 

3d.  By  lunar  distances  (sextant).  Errors:  4».0;  26».0j  40».6;  13".7; 
34».75  ^-4;  S'-^. 

The  value  of  a  revolution  of  the  micrometer  screw  of  the  small  (five- 
inch)  equatorial  was  twice  determined,  as  follows : 

R  =  19".362  ±  0".018  Polaris. 
=  19  .287  ±  0  .057       " 

The  displays  of  the  aurora  have  been  regularly  noted  since  1870,  Feb- 
ruary 1.    The  number  for  each  year  is  as  below: 

1870,99;  71,  104;  '72,  94;  '73,  92;  '74,  36;  '75,  27;  '76, 17;  '77,  13^ 
'78,  4;  '79, 16;  '80,  :2;  '81,  44. 

What  has  been  given  as  an  abstract  of  one  year's  work  in  one  depart- 
ment only  of  this  school  of  application  for  young  engineer  officers  is 
sufficient  to  show  that  we  have  at  present  no  better  school  of  practical 
astronomy  in  America. 
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Halstead  Observatory. — ^The  new  telescope  at  Princeton  is  now  at  last 
in  position  and  nearly  ready  for  work.  It  was  made  by  A.  Clark  & 
Sons,  of  Cambridge,  the  glass  disks  being  furnished  by  Fell,  of  Paris. 

The  diameter  of  the  object-glass  is  23  inches,  and  the  focal  length 
within  an  inch  or  two  of  30  feet.  At  present  its  only  superiors  in  the 
United  States  are  the  26-inch  telescopes  of  the  Naval  Observatory,  at 
Washington,  and  of  the  University  of  Virginia.  In  Europe  the  27-inch 
refractor  of  the  Vienna  Observatory  and  the  25-inch  telescope  of  Mr. 
Newall  surpass  it.  Five  other  instruments  of  larger  dimensions  are  in- 
deed now  constructing,  two  in  Paris,  and  three  in  Cambridge;  bat  it 
will  be  some  time  before  any  of  them  are  finished. 

In  the  Princeton  telescope  the  lenses  which  compose  the  objectglass 
are  separated  by  a  space  of  nearly  seven  inches^  allowing  a  free  circa- 
lation  of  air  between  them,  and  securing  a  rapid  equalization  of  temper- 
ature. This  construction  also  prevents  the  ^^ ghosts"  (formed  by  re- 
flections between  the  lenses),  which  are  very  troublesome  in  some  large 
instruments. 

The  spherical  and  color  corrections  are  very  fine  in  the  Piinceton 
telescope,  and  the  performance  of  the  object-glass,  so  far  as  can  be 
judged  from  a  few  nights'  use,  is  entirely  satisfactory.  It  is  intended 
to  devote  the  instrument  for  tiie  present  mainly  to  spectroscopic  obser- 
vations of  the  stars.  The  spectroscope  is  of  Christie's  direct  vision  form, 
which  has  been  successfully  used  at  Oreenwich  for  several  years.  Mr. 
Christie  (Astronomer  Boyal)  very  kindly  supervised  its  constniction 
(by  Hilger,  of  London),  and  there  is  every  reason  to  hope  that  it  will 
prove  a  magnificent  instrument.  It  is  much  larger  and  more  powerful 
than  anything  ever  used  before  in  stellar  work ;  it  is  nearly  six  feet  long^ 
and  admits  through  the  prisms  a  beam  2^  inches  in  diameter. 

A  four  horse-power  gas-engine  works  the  dome  and  shutters.  It  also 
drives  one  of  Edison's  dynamo  machines,  which  furnishes  a  powerful 
current  for  purposes  of  illumination,  and  for  producing  the  spectra  of 
metals  or  gases  to  be  compared  with  those  of  the  stars. 

Yale  College  Observatory. — From  a  late  report  of  Prof.  H.  A.  New- 
ton, director  of  Yale  College  Observatory,  we  learn  that  the  Board  of 
Managers  are  to  proceed  at  once  to  erect  suitable  buildings  on  the  ob- 
servatory grounds  for  the  new  heliometer  just  received  from  Messrs. 
Kepsold,  of  Hamburg,  and  the  new  equatorial  telescope,  purchased  of 
Howard  Grnbb,  of  Dublin,  last  summer.  The  towers  for  these  iustra- 
meuts  are  now  being  erected,'  and  the  heliometer  is  expected  to  be  in 
place  by  the  first  of  August,  that  the  observers  may  have  ample  time 
to  prepare  for  the  best  use  of  the  instrument  at  the  transit  of  Venus  in 
December,  1882.  The  new  equatorial  of  eight  inches  aperture  is  ex- 
pected from  the  makers  about  the  middle  of  August,  audit  will  also  be 
ready  for  use  early  in  the  autumn.  The  domes  for  these  instruments 
were  made  by  Mr.  Orubb.  The  longitude  of  the  transit  house  of  this 
observatory  was  recently  determined  by  exchanges  of  telegraphic  sig- 
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nab  on  four  nigkts  by  Prof.  W.  A.  Sogers,  of  Cambridge,  and  Dr. Waldo, 
an  exchange  of  observers  being  made  on  two  nights.  The  difference  of 
longitude  between  the  meridian  circle  of  Harvard  College  Observatory 
and  the  transit  of  Yale  College  is  0^  7°^  10-.353  ±  0-.0091. 

This  report  also  contains  the  second  annual  statement  of  Dr.  Waldo, 
astronomer  in  charge  of  the  horological  and  thermometrical  bureaus  of 
the  observatory.  This  kind  of  work  has  not  been  undertaken  anywhere 
else  in  this  country;  and  the  manner  in  which  it  is  done  reflects  credit 
on  all  concerned. 

Lick  Observatory. — ^The  Lick  trustees  have  ordered  from  Messrs.  Bep- 
sold,  of  Hamburg,  a  6-inch  meridian  circle  of  the  design  of  that  of  the 
Strasbnrg  Observatory.  The  objectives  of  the  instrument  and  of  the 
north  and  sonth  collimators  are  of  six  inches  aperture,  and  will  be  made 
by  Alvan  Clark  &  Sons.  The  objective  and  eye  end  of  the  circle  are 
interchangeable.  There  are  two  divided  circles,  A  and  B.  A  is  fixed  on 
the  axis  and  divided  to  2^  B  is  movable  on  the  axis  and  is  divided  to 
2'  at  four  points  90^  from  each  other.  Every  degree  of  each  circle  is 
numbered  with  an  engraved  figure.  There  are  four  microscopes  to  each 
cirele,  one  revolution  of  their  micrometers  being  1^,  and  one  part  being 
1".  The  setting  is  done  by  a  reflecting  microscope  with  two  eye-pieces, 
one  north,  the  other  south.  The  axis  of  the  circle  is  itself  a  telescope, 
and  a  collimator  east  or  west  is  used  to  rectify  its  position.  The  hang- 
ing level  is  so  arranged  that  it  can  be  applied  while  the  instrument  is 
pointed  to  the  nadir. 

The  flint  disk  for  the  36-inch  objective  to  be  made  by  Alvan  Clark  & 
Sons  for  the  Lick  Observatory  has  arrived  in  this  country.  Its  diameter 
ifl  97«»  (38.19  inches),  its  thickness  55«°*  (21.65  inches),  and  its  weight 
170  kilograms  (375  pounds).  A  month  was  required  in  the  cooling. 
A  crown  disk  has  also  been  cast  by  M.  Fell  (fils)  who  made  the  flint. 

A  sidereal  clock  ordered  by  the  Lick  trustees,  from  A.  Hohwu,  of 
Amsterdam,  has  arrived  in  this  country.  It  is  in  all  respects  similar  to 
the  normal  clock  of  the  Washburn  Observatory,  described  in  its  publi- 
cations. Vol.  1, 1881,  p.  12 ;  and  to  a  clock  just  delivered  to  the  Pulkova 
Observatory.  Its  cost  is  about  $447.  Similar  clocks  are  mounted  at 
the  observatories  of  Upsala,  Leyden,  Strasburg,  Brussels,  and  Tashkent. 
This  clock  bears  the  number  33. 

West  Point  Academy, — Alvan  Olark  &  Sons  are  making  a  12-inch  equa- 
torial for  the  observatory  of  the  United  States  Military  Academy  at 
West  Point. 

The  following  list  of  dates  may  have  some  interest : 
The  coUimating  eye-piece  was  first  proposed  (by  Bohnenberger) 

in  the  Astronomiche  Nackrichten^  Vol.  IV,  p.  330  in 1825 

Used  at  Madras  Observatory .  -  1834 

Tried  at  KSnigsberg 1837 

Used  at  Edinburgh  for  nadir 1840 

Used  at  Oxford  for  nadir 1843 
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Used  at  Cambridge 1845 

Used  at  Washington 1815 

Used  at  Greenwich ..- 1847 

McOormick  Observatory. — Prof.  Ormond  Stone  of  the  Oincinnati  Ob- 
servatory, has  been  appointed  director  of  the  Leander  McCormick  Obser- 
vatory of  the  University  of  Virginia.  The  institution  is  already  in  pos- 
session of  the  great  refracting  telescope  made  by  the  Clarks  a  few  years 
ago  for  Mr.  McCormck,  who  generously  presented  it  to  the  universitj' 
in  1877.  It  cost  nearly  $50,000.  The  friends  of  the  university  have 
contributed  $75^000  to  endow  the  chair  of  astronomy. 

Warner  &  Swazey,  of  Cleveland,  have  completed  arrangements  with 
the  director  of  this  observatory  (Prof.  O.  Stone)  by  which  they  are  to 
build  a  45-foot  iron  and  steel  dome  to  contain  the  26^inch  Clark  refractor. 

The  dome  is  to  turn  on  a  live  ring,  on  Orubb's  plan,  but  the  rolls  are 
to  be  mounted  in  an  ingenious  manner  which  does  away  with  most  of 
the  friction,  and  allows  of  the  most  accurate  placing  of  the  ring  on  the 
track.  It  is  guaranteed  that  the  dome  (45  feet)  will  revolve  with  a 
direct  pressure  of  fifty  pounds. 

Foreign  observatories. — ^The  last  number  of  the  Vierteljahrsschrift  der 
Astronomischen  Oesellschaft  contains  reports  of  the  proceedings  of  some 
twenty  of  the  observatories  in  Europe  during  the  year  1881.  At  Berlin 
observations  for  the  zone  +  20^  to  25^,  were  actively  continued,  upwards 
of  10,000  being  made  in  the  year.  The  9inch  refractor  was  employed 
for  comets  and  small  planets,  etc.,  the  physical  appearances  of  the  comet 
1881  III,  receiving  special  attention.  With  the  Declinograph  1,200  small 
stars  were  observed,  making,  up  to  the  end  of  1881, 12,329  stars,  mostly 
from  the  eleventh  to  the  thirteenth  magnitudes,  thus  determined  in  con- 
nection with  the  identification  and  observation  of  the  small  planets. 
At  Bonn  the  southern  '<  Durchmusterung "  furnished  observations  of 
upwards  of  14,000  stars,  so  that  rapid  progress  is  being  ipade  with  this 
work  under  the  direction  of  Professor  Schoenfeld.  At  Brussels  astro- 
nomical physics,  as  well  as  meridian  observations,  have  been  attended 
to ;  the  meteors  of  the  August  period  were  extensively  observed  over 
Belgium ;  Christiania  was  mainly  occupied,  under  Dr.  Fearnley,  with  the 
zone  65^  —  70^,  and  the  curious  circumstance  of  the  existence  of  four 
variable  stars  in  this  zone  within  a  radius  of  1^  is  recorded;  the  first, 
in  20^  59"  20«  -f  66^  8  "5,  has  been  estimated  by  various  observers 
from  5m.  (Lalande)  to  9m.  (Argelander) ;  the  second  is  in  20**  59"  48* 
+  670  35'.9 ;  the  third  in  21»»  7»  33-  +  67©  54^4,  and  the  fourth  in  2l»» 
11"  49*  +  660  0'.9,  for  1855.0.  Baron  v.  Engelhanit,  at  Dresden,  Las 
zealously  observed  the  various  comets  of  the  year,  and  has  made  111 
observations  of  19  minor  planets.  The  principal  instrument  in  the 
Baron's  observatory  is  an  equatorial  refractor  by  Howard  Orubb,  of 
Dublin ;  aperture  306"".  A  new  physical  observatory  has  been  erecteil 
at  Her^ny,  Hungary,  by  Eugen  and  Alexander  von  Gothard,  the  posi- 
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tion  of  which  is  12°>  49.8»  east  of  Berlin,  in  latitude  47^  16'  37''. 
The  observatory  is  provided  with  a  lOJ-inch  equatorially-moanted  re- 
flector by  Browning,  of  London.  Observations  were  commenced  in  the 
second  week  of  November,  and  chiefly  consisted  of  the  examination  of 
star-spectra.  At  Keil  an  8-inch  refractor  by  Steinheil  has  been  received. 
Meridian  observations  here  were  largely  devoted  to  circumpolar  stars 
+  790  to  820,  bat  according  to  the  present  plan  the  observations  will  be 

m 

coDtinned  to  the  pole.    Leipsic  is  now  under  the  direction  of  Prof. 
H.  Brans.    At  Lund  the  zone  undertaken  by  the  observatory  was  con- 
tinued, more  than  5,200  stars  being  determined.    From  the  observatory 
of  Brera,  Milan,  Professor  Schiaparelli  makes  the  welcome  announce- 
ment that  the  late  Baron  Dembowski  had  confided  to  him  all  his  astro- 
nomical manuscripts,  with  the  condition  that  they  were  to  be  utilized 
to  the  best  advantage  for  the  science.    His  measures  of  double  stars, 
upwards  of  20,000  in  number,  will  be  published  under  the  auspices  of 
the  Accademia  Beale  dei  Lincei ;  they  are  to  form  four  volumes,  of  which 
the  first  will  contain  the  measures  made  by  Dembowski  at  Naples  with 
his  Plossl  Dialytic  in  the  years  1852-'58 :  the  second  and  third,  the  obser- 
vations made  at  Oalarate  on  stars  of  the  Dorpat  Catalogue,  and  the 
fourth,  the  measures  of  stars  in  W.  Struve's  appendix,  the  Pulkowa 
Catalogue,  and  double  stars  discovered  by  ^ther  astronomers,  more 
especially  by  the  eminent  American  observer,  Mr.  Bumham.    The  first 
volume  is  in  course  of  preparation.    At  Plonsk  Dr.  Jedrzejewicz  con- 
tinues, in  his  private  observatory,  measures  of  double  stars  as  his  prin- 
cipal work.    The  passages  of  the  red  spot  on  Jupiter,  by  the  middle  of 
the  disk,  were  micrometrically  determined  from  November  25, 1880,  to 
February  5, 1881,  from  174  rotations.    The  period  was  found  to  be  9^ 
55^  34.41".  :t  0.13*,  and  at  the  same  time  the  jovicentric  latitude  of 
the  center  of  the  spot  was  found  —  22^.8,  and  its  length  in  degrees  of 
the  parallel  26<^.4 ;  the  third  and  fourth  comets  of  1881  and  Encke's 
comet  were  also  observed  for  position.    The  physical  observatory  at 
Potsdam  was  in  full  activity,  and,  in  addition  to  the  more  special  sub- 
jects of  observation  undertaken  by  this  important  establishment,  an 
extensive  series  of  observations  of  variable  stars  was  secured  in  1881. 
From  Stockholm  Dr.  Hugo  Gylden  notifies  his  determination  of  the  par- 
allax of  the  star  Bradley  3077,  or  No.  240  in  Argelander's  Calalogue  of 
250  stars,  forming  part  of  the  seventh  volume  of  the  Bonn  observations. 
The  resulting  value  is  0^^283  ±  0'^0468.    This  star  has  considerable 
proper  motion.    Prof.  B.  Wolf  communicates  from  Zurich  the  monthly 
number  of  days  with  and  without  sun  spots,  and  the  relative  numbers. 
In  the  whole  year's  observing  days  the  sun  was  fi*ee  from  spots  on  five 
days  and  exhibited  spots  on  297. 

From  the  report  of  the  director  of  the  Paris  Observatory,  we  extract 
the  following :  The  asteroids,  which  have  been  observed  at,  Paris  and 
at  Greenwich  for  the  past  fifteen  years,  are  now  to  be  observed  at  Paris 
only.    It  has  been  found  at  Oreenwich  that  the  bad  weather  seriously 
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interferes  with  the  progress  of  the  work ;  and  Admiral  Moache^  has 
therefore  undertaken  the  whole  of  this  labor  at  Paris.  « 

The  observation  of  the  stars  of  Lalande  has  been  going  on  at  Paris 
for  some  years,  as  is  well  known.  Daring  the  past  three  years  this 
task  has  been  made  the  ehief  work  of  the  meridian  service,  and  it  is 
hoped  that  the  whole  of  these  observations  will  be  finished  in  1882. 
The  catalogue  will  be  published  in  Paris,  and  it  is  expected  that  part 
1,  comprising  23,640  stars,  will  be  sent  to  the  printer  during  the  year. 

This  will  be  the  most  important  contribution  to  stellar  astronomy 
that  could  be  rendered. 

The  eighteen  observers  of  the  meridian  service  have  made  28,747  ob- 
servations during  the  year.  The  observations  of  the  sun^  moon,  planets 
and  comets  amount  to  1,018.  These  are  reduced  by  the  Bureau  des 
Galculs.  The  equatorials  are  employed  as  before  in  observations  of 
planets,  comets,  and  asteroids.  The  large  reflector  will  be  resilvered 
and  devoted  to  photographic  and  spectroscopic  work. 

The  meteorological  observations,  the  time-services,  and  the  astronom- 
ical school  of  Montsouris  continue  as  formerly. 

Visitors  are  admitted  (by  the  written  permission  of  the  director)  once 
a  month.  Four  hundred  persons  come  on  the  average,  and  the  uses  of 
the  various  instruments  are  explained  to  them  by  four  of  the  astrono- 
me^rs,  in  regular  turn. 

The  observatory  is  about  to  undertake  an  investigation  of  the  varia- 
tions of  the  vertical,  which  have  been  remarked  by  Messrs.  D'Abbadie 
and  Darwin.  From  the  terms  in  which  this  research  is  spoken  of  in  the 
report,  it  is  evident  that  it  is  not  considered  to  be  one  which  promises 
to  be  very  fruitful  in  results.  The  large  refractor  is  still  in  process  of 
construction.  It  will  be  clear,  from  the  brief  rSaumd  here  given,  that 
the  observatory  of  Paris  is  engaged  in  work  fully  worthy  of  its  great 
name  and  of  its  past  services  to  astronomy. 

The  commission  appointed  by  M.  Ferry  to  report  on  the  construction 
of  the  rotating  dome  for  the  large  refractor  of  the  Paris  Observatory 
has  held  numerous  meetings  at  the  Conservatoire  des  Arts  et  M^tiers^ 
Colonel  Laussedat,  director  of  the  establishment,  being  in  the  chair 
Only  two  projects  have  been  reserved  for  final  choice.  M.  Eiffel  pro- 
poses to  use  a  saline  solution  in  a  horizont9>l  circular  channel  placed  on 
the  wall  to  diminish  the  weight  of  the  rotary  roof. 

Owing  to  the  exertions  of  Admiral  Mouchez,  magnetical  observations 
will  soon  be  resumed  at  the  Paris  Observatory,  in  subterranean  cham- 
bers which  have  been  excavated  in  the  newly  annexed  grounds.  These 
observations  will  be  self- registering  by  photography,  in  conformity  with 
the  instruments  established  by  M.  Mascart  at  the  College  de  Franco. 
Direct  observations  will  also  be  conducted  with  the  old  instruments 
which  were  used  by  Arago,  which  were  famous  for  his  progDOstications 
of  anrorsd,  at  a  period  when,  the  electric  telegraph  not  having  been 
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invented,  many  days  must  elapse  before  the  arrival  in  Paris  of  news 
from  the  northern  parts  of  Earope. 

A  credit  of  96,000  francs  ($19,200)  has  been  granted  by  the  Chambers 
of  Belgium  to  found  an  observatory  at  the  University  of  Li^ge.  It  will 
be  chiefly  devoted  to  the  instruction  of  students  in  geodesy  and  geo- 
graphical surveying. 

A  new  observatory  has  been  founded  at  Tashkent,  under  the  direc- 
tion of  Lieutenant  Pomerantzeff.    The  principal  instruments  are — 

1.  A  Repsold  meridian  circle  of  4.82-inch  aperture  and  55.27  focus,, 
with  a  circle  divided  to  2f  and  read  by  4  microscopes. 

2.  A  Merz  equatorial  of  6.34  inches  aperture. 

3.  A  sidereal  clock  by  Hohwu. 
The  geographical  position  is : 
Latitude,  40©  18'  32''.2. 

Longitude,  2»»  35°»  52M5,  east  of  Pulkova. 

From  two  letters,  printed  in  IPAstronamiej  we  learn  that  Don  Jos6 
Gonzales  has  built  and  equipped  and  also  endowed  a  small  observatory 
in  Bogota,  Colombia.  Its  principal  instruments  are  a  4-inch  equatorial, 
a  small  meridian  circle,  spectroscopes,  &c.  The  facade  bears  the  inscrip- 
tion: "  Observatoire  Flammarion. — A  la  France. — A  Flammarion. — ^ 

ASTRONOMICAL  BIBLI06BAPHY. 

The  fourth  and  last  fascicule  of  the  second  volume  of  Bibliographis 
de  VAstronomiej  by  J.  C.  Houzeau,  director  of  the  Boyal  Observatory 
of  Brussels,  and  A.  Lancaster,  librarian  of  the  same,  has  lately  ap- 
peared. The  authors  have  tabulated  the  number  of  astronomical  papers 
by  the  dates  of  publication,  fix)m  1600  to  1880,  and  have  plotted  there- 
suits  in  a  curve  of  astronomical  works,  which  illustrates  with  striking 
effect  the  rapidity  with  which  the  number  of  these  articles  is  increasing 
with  time.  Political  revolutions  have  but  slightly  affected  this  pro- 
gressive activity — excepting  only  the  great  wars  of  the  first  French 
empire,  which  occasioned  a  remarkable  decrease  in  the  number  of  pa- 
pers, the  epoch  of  greatest  depression  being  the  year  1815.  Important 
astronomical  discoveries  and  events  have  had  the  most  marked  effect 
in  stimulating  the  production  of  astronomical  works ;  for  example,  the 
last  transit  of  Venus,  1874,  and  the  discovery  of  Neptune,  1846.  Of 
some  1,800  articles  indexed  in  this  volume  of  the  Bibliogra'phie^  6,000 
are  written  in  the  French  language,  5,800  in  English,  4,400  in  German, 
800  in  Italian,  and'  600  in  Latin,  the  remaining  400  being  divided  un- 
evenly among  nine  other  languages.  The  four  most  prolific  names  are 
those  of  Secchi,  Lalande,  Zach,  and  Bessel,  while  those  who  have  aver- 
aged the  greatest  number  of  papers  per  annum  during  the  period  of 
their  activity  are  Flammarion,  Secchi,  and  Proctor.  The  sections  of 
this  volume  are  nine  in  number,  and  relate  to  the  History  of  Astronomy, 
Astronomical  Biography,  Spherical  Astronomy,  Theoretical  Astronomy, 
Celestial  Mechanics,  Astronomical  Physics,  Practical  Astronomy,  Mon- 
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ographs  on  the  principal  bodies  of  the  Solar  System,  aod  Stellar  As- 
tronomy. The  first  and  third  volumes,  being  -thought  of  less  pressing 
importance  than  the  second,  will  be  published  subsequently,  aud  will 
relate,  the  first  to  works  (or  separate  publications),  and  the  third  to 
observatories  and  the  observations  made  at  them. 

This  work  has  been  epitomized  in  the  Vade-mecum  de  PAstranomie^ 
8vo,  1  vol.,  1882. 

The  Greenwich  Observatory,  always  prompt  in  its  publications,  is 
this  year  even  more  prompt  than  usual.  The  volume  of  1879  has  been 
distributed ;  parts  of  the  volume  for  1880  have  also  been  sent  out,  and 
the  whole  volume  is  nearly  printed ;  and  at  the  date  of  writing,  the  vol- 
ume for  1881  is  nearly  ready  for  the  printer. 

Professor  Folic,  director  of  the  new  observatory  at  Lnttich,  has 
published  new  tables  for  computation  of  the  precession,  nutation,  etc 
These  are  more  complete  than  GofSn's  and  Hubbard's  tables  in  the 
Washington  observations  for  1847,  and  according  to  the  account  of 
them  in  F.  J.  8,  der  Ast,  OeselLj  1881,  p.  291,  they  are  also  more  con- 
venient, as  the  argument  (R.  A.)  does  not  vary  uniformly,  as  in  the 
Washington  tables,  but  is  varied  so  as  to  make  the  interpolation  easy. 

The  German  Astronomical  Society  is  about  to  issue  another  volume 
of  its  publications  (the  quarto  series).  It  has  for  title,  Syzygxen-Tafdn 
fur  den  Mond^  nebst  aus/Uhrlicher  Anweiaung  ihres  GebrauchSy  von  Th,  von 
Oppohser. 

The  publication  (by  Scribners)  of  Trouvelot's  ^< Astronomical  draw- 
ings of  the  sun,  planets,  comets,  and  nebulse"  gives  us  a  work  never  at- 
tempted before  on  such  a  scale,  and  only  recently  made  possible. 

The  plates  represent  to  the  general  student  and  the  public,  with 
accuracy  and  beauty,  the  chief  celestial  objects  and  phenomena,  sdmost 
exactly  as  the  power  of  modern  instruments  now  presents  them  to  the 
trained  eye  of  the  astronomer.  Kot  only  are  the  general  appearance 
and  relative  positions  of  the  different  objects  accurately  given,  but  their 
peculiar  and  delicat<e  colorings  are  reproduced  with  excellent  effect — a 
result  which  photography  is  wholly  inadequate  to  secure. 

The  fifteen  years'  study  of  which  this  is  the  fruit  has  involved  the 
preparation  of  about  seven  thousand  larger  and  smaller  drawings,  in 
which  telescopes  of  all  powers  have  been  used,  from  the  great  26-inch 
equatorial  in  Washington  to  instruments  of  6j^  inches  aperture.  The 
whole  series  consists  of  15  large  plates. 

New  astronomical  journal. — ^M.  Flammarion  has  recently  founded  a 
new  popular  astronomical  journal,  having  for  title :  If  Astronomic^  revne 
mensuelle  d? Astronomic  populaire^  de  MMoroUgic  ct  de  Physique  du  Olobe. 

No.  I  is  dated  March,  1882,  and  contains  a  good  account  of  the  observ- 
atory of  Paris,  with  wood-cuts  of  its  appearance  in  1672  and  at  present 
A  list  of  the  instruments  now  in  use  is  given,  which  we  copy : 
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Apertoie  Indies. 

Oambey  transit ...  . 5. 91 

Oambey  mnral  circle 4.74 

{1)  Eichens  meridian  circle 9. 48 

{2)Eichens  meridian  circle .' 7.48 

Lereboors  equatorial 14. 96 

Secretan  eqaatorial 12. 20 

Secretan  eqaatorial 9. 44 

A  short  and  interesting  history  of  the  administrations  of  the  various 
directors  is  given,  most  attention  being  naturally  paid  to  the  preseht 
one.    The  salaries  paid  are : 

Francs. 
Director 15,000 

Vice-director 12, 000 

Astronomers 7,000  to  10,000 

Adjunct  astronomers 3, 500  to    7, 000 

The  meridian  observations  are  to-day  chiefly  devoted  to  a  reobserva- 
tlon  of  the  Lalande  stars,  some  48,000  in  all.  Probably  the  places  of 
8onio  23,000  Lalande  stars  will  be  printed  in  1882.  The  ten  observers 
obtain  some  28,000  observations  yearly. 

The  six  observers  with  the  equatorials  are  engaged  on  the  observa- 
tion (and  discovery)  of  asteroids,  double  stars,  &c.  The  reflector  of  47 
inches  aperture  is  not  in  use.  The  large  refractor  of  29.13  inches  aper- 
ture will  be  mounted  shortly. 

It  is  announced  that  with  the  year  1883  a  new  journal,  Scievicej  will 
be  published  in  Cambridge,  Mass.,  with  Mr.  S.  H.  Scudder  as  editor  and 
tiie  principal  scientific  men  of  the  country  as  coadjutors.  It  is  intended 
to  fill  a  corresponding  place  to  the  English  Nature^  and  certainly  it 
starts  with  the  fairest  prosi>ects,  and  occupies  a  field  in  which  there  is 
much  to  do. 

MISCEUJLNEOUS. 

Standard  time. — The  two  following  papers  (which  do  not  exhaust  the 
subject,  however,)  may  be  taken  to  show  the  general  interest  in  the 
qaestion  of  a  standard  or  of  many  standards  of  time.  For  America  the 
question  should  be  settled  after  careful  discussion  and  general  consent, 
and  not  be  allowed  to  drift  to  its  solution : 

''  In  response  to  the  circular  of  the  general  time  convention,  asking 
for  communications  bearing  upon  the  matter  of  a  standard  time  for  the 
railways  of  the  United  States  and  Canada,  Admiral  Bodgers,  late  Super- 
intendent of  the  United  States  Naval  Observatory,  wrote  the  following : 

"<The  various  countries  of  the  world  generally  have  their  own  prime 
meridian,  as  Greenwich,  Paris,  Pulkova,  etc.,  and  the  national  maps 
are  drawn  to  the  respective  national  prime  meridians.  The  maps  of  the 
United  States  are  drawn  with  reference  to  the  meridian  of  Washington. 
The  observatories  of  Europe — ^Pulkova,  Greenwich,  Paris,  etc. — give 
time  to  their  respective  nations.  In  England  the  differences  of  longi- 
tude are  not  great,  and  all  England  uses  Greenwich  time.    But  the 

H.  Mis.  26 ^21 
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extent  of  tbe  United  States  renders  a  single  time  impracticablei  for  by 
the  hour  at  any  plaee  is  only  sought  an  expression  for  the  relative  posi- 
tion of  the  Buu  in  regard  to  that  place.  At  the  noon  of  any  locality  the 
enn  is  on  its  meridian ;  at  1  o'clock  it  is  one  hour  past  the  meridian;  at 
midnight  it  is  on  the  lower  meridian,  or  just  nnder  the  feet,  and  at  1 
o'clock  at  night  it  is  one  hour  past  the  lower  meridian.  All  this  is  very 
elementary,  and  is  known  to  every  one. 

'^^  By  local  time  man  must  live,  move,  and  have  his  being.  Other 
standard  for  his  daily  avocations  is  chimerical,  fit  for  specalation,  bat 
utterly  impracticable.  Sailors  have  for  a  long  time  kept  on  board  ship, 
for  their  practical  purposes,  two  times — namely,  local  time,  for  the  daily 
uses  of  life,  and  the  time  of  the  national  meridian,  for  astronomical  par- 
poses.  This  is  Greenwich,  Paris,  Pulkova,  or  other«  according  to  nation- 
ality. This  arrangement  at  sea  is  in  constant  use  by  a  community  far 
from  a  learned  one,  according  to  shore  standards.  The  system  most  be 
plain  and  practical  to  landsmen,  since  it  is  plain  and  practiced  by  sea- 
men. 

^^'The  plan  of  time  zones  seems  to  me  a  plan  for  legalizing  diver- 
sity. It  is  against  diversity  that  the  country  protests,  as  applied  to  rail- 
road service.  Two  neighbors,  separated  by  a  fence,  may  live  in  differ- 
ent zones,  or  two  villages  near  one  another  may  have  different  zones 
and  different  legal  times,  in  which  rase  business  will  be  carried  on  be- 
tween them  with  more  difficulty  than  with  natural  time,  by  which  people 
dwelling  near  one  another  will  have,  substantially,  agreement  in  their 
watches.  Two  railroads  on  different  sides  of  a  river  may  have  different 
zones,  and  trains  collide  for  want  of  Agreement.  Except  in  towns  of 
some  size,  no  one  would  know  his  zone,  for  the  zones  cannot  be  marked. 
The  State  lines  are  too  irregular  in  shai)e  to  serve  for  a  guide,  nor  have 
we  custom-houses  on  the  borders  to  inform  travelers  of  the  name  of  the 
State  into  which  they  enter. 

^< '  Learned  societies  may  recommend  artificial  time  for  the  use  of  man, 
but  it  is  to  be  apprehended  that  ^he  community  may  refuse  to  accept 
it.  When  the  laborer,  who  has  worked  from  sunrise  until  noon,  is 
gravely  told  that  noon  comes  at  1  o'clock,  will  he  not  object  t  In  short, 
men  will  continue  to  keep  natural  time  for  their  daily  useSy  whatever 
different  practice  conventions  may  recommend. 

^<^ln  conclusion,  I  beg  leave  to  recommend  that  in  the  railroad  guides 
the  time  of  Washington,  the  national  meridian  of  tbe  United  States,  he 
published  opposite  to  the  movements  of  through  trains,  leaving,  the 
trains  to  run  on  Boston  time,  or  Ogden,  or  San  Francisco,  or  such  other 
time  as  the  directors  may  prefer.  This  plan  invades  no  right  now  en- 
joyed ;  it  changes  no  practice ;  it  only  adds  to  the  tables  a  few  columns 
of  figures.  1  would  also  recommend  that  the  clocks  at  railroad  stations 
be  furnished  with  two  sets  of  hands,  gilt  hands  for  Washington  time, 
and  black  hands  for  local  time.  These  hands,  separated  by  a  cohsUint 
difference  equal  to  the  differences  of  longitude,  will  always  show  at  a 
glance  the  time  required,  whether  local  or  Washington.'" 

The  second  paper  referred  to,  is  an  essay  read  by  Dr.  Ulbricht,  at  a 

convention  of  engineers,  which  met  at  Dresden  last  winter,  and  is  as 

follows : 

t<  In  most  of  the  Euroi)ean  countries  the  inconvenience  of  various  local 
times  has  been  partially  done  away  with,  by  accepting  the  true  time  at 
the  capital  city  for  the  standard  time  for  the  rest  of  the  country,  as  has 
been  partly  done  by  the  railroad  companies  in  the  United  States;  whole 
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trains  arrive  at  and  leave  the  intermediate  stations  by  New  York  or 
Chicago  time. 

''Dr.  Ulbricht  then  spoke  with  approbation  of  the  ingenious  plan 
proposed  by  President  Barnard,  of  Columbia  College,  New  York,  at  the 
convention  held  recently  at  Cologne  to  discuss  some  of  the  debated 
points  of  international  law.  President  Barnard's  scheme  is  to  have 
the  earth  divided  by  twenty-four  meridian  lines  corresponding  to  the 
nomber  of  hours  in  a  solar  day,  and  to  have  the  inhabitants  of  each 
spot  on  the  globe  reckon  time  by  the  true  time  at  the  nearest  meridional 
Ime.  By  this  plan,  all  places  would  register  minutes  and  seconds  sim- 
ultaneously, all  over  the  world,  the  name  of  the  hour  only  being  differ- 
tDt  at  each  meridian  line.  If  this  much  could  be  secured,  it  would  be 
avast  improvement  on  the  present  irregular  system,  but  it  would  neces- 
sitate peifect  standards  and  exceedingly  careful  and  accurate  distribu- 
tion of  time  from  the  appointed  centers  or  standard  clocks. 

"The  'time  ball'  on  the  Wartberg  (a  mountain  near  Ileilbrunn), 
which  was  set  up  more  than  a  hundred  years  ago  by  that  many-sided 
genius,  Gtoethe,  is  a  primitive  mode  of  distributing  time  from  a  centiul 
station  to  the  surrounding  stations,  and  modem  science  is  rapidly  per- 
fecting this  system,  so  that  the  complete  unison  between  all  the  clocks 
of  a  country  is  only  a  question  of  time, 

"The  pneumatic  system  gives  unqualified  satisfaction  in  Vienna, 
where  it  has  been  thoroughly  tested,  and  other  places  are  introducing 
it;  but  the  most  infallibly  accurate  means  for  distributing  time  either 
loDg  or  short  distances,  is  electricity.  Simultaneous  action  m  clocks, 
no  matter  how  widely  separated  they  may  be,  is  insured  by  the  Hipp 
system  of  electric  communication,  or  the  Jones  system,  which  is  in  suc- 
cessful oi>eration  at  Greenwich,  Berlin,  and  several  other  places.  In 
this  latter  system  the  pendulums  receive  their  impulse  by  the  opening 
ttod  dosing  of  the  electric  circuit,  so  that  all  have  a  simultaneous  vibra- 
tion. Of  course,  this  system  makes  no  allowance  for  the  difference 
between  the  time  of  different  localities. 

"The  Siemens  and  Halske  electrical  clocks  are  provided  with  a 
simple  little  apparatus  which  allows  the  minutes  and  seconds  to  be  re- 
corded on  each  clock  in  unison  with  the  central  clock,  but  as  the  hour 
strikes  it  moves  the  hands  back  or  forward  to  the  place  where  they 
belong  according  to  the  true  time  of  the  place. 

"The  system  invented  by  Dr.  Ulbricht  himself,  and  in  use  in  many 
of  the  principal  depots  in  Germany,  requires  the  pendulum-rod  to  be 
somewhat  shorter  tlian  usual,  so  that  the  clock  will  gain  a  trifle  each 
hour.  This  is  remedied  by  an  automatic  arrangement  that,  as  the  hour 
strikes,  stops  the  motion  of  the  pendulums  in  all  the  secondary  docks 
until  the  center  clock  has  caught  up  with  them,  when  all  vibrate  again 
m  nnison. 

"President  Barnard's  proposition  for  'cosmopolitan  time,'  as  he  calls 
it,  eomprehei.ded  still  further  changes  in  the  system  now  in  use,  which 
can  be  briefly  summed  up  as  follows:  After  having  decided  upon  the 
location  of  the  twenty-four  meridional  lines,  the  whole  world  should 
reckon  time  from  a  certain  one  of  these  lines.  For  general  convenience 
(and  to  avoid  showing  undue  partiality  to  any  special  country,  probably), 
President  Barnard  suggests  the  meridian  passing  through  Behring 
Strait  and  the  Padflo  Ocean,  for  the  starting  point,  and  the  time  mid- 
night. 

"The  hours  of  the  day  should  be  counted  from  one  to  twenty-four^ 
inclusive,  doing  away  with  the  unnecessary  annoyance  of  dividing  the 
tdar  day  into  P.  IL  and  A.  IL    He  suggests  also  tiiat  Uie  hours  might 
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be  designated  by-  the  twenty-four  letters  of  the  alphabet  (leaving  oat  J 
and  W). 

^^By  the  general  adoption  of  this  system,  or  even  a  modified  form  of 
it,  all  the  countries  in  the  world  would  thus  be  brought  into  harmony^ 
and  *  cosmopolitan  time'  would  be  recorded  simultaneously  on  the  fisMses 
of  all  the  clocks  in  the  world,  the  incalculable  advantages  of  which  must 
be  seen  to  be  fully  appreciated. 

^^  A  convention  of  geographers  lately  held  in  Venice  passed  resolutiona 
expressing  their  approbation  and  admiration  of  President  Barnard's 

Slan,  prophesying  that  the  present  zealous  agitation  of  this  subject  will 
efore  long  bring  about  a  radical  change  in  the  systems  now  in  use." — 
(From  the  AUg.  Jour,  der  Uhrmaeherhmst) 

Astronomical  prizes^  aaUmea^  Ac, — ^The  French  Academy  of  Setences 
has  recently  awarded  the  Lalande  prize  to  Dr.  Lewis  Swift,  of  Boches- 
ter,  F.  Y.,  for  his  discovery  of  seven  comets  in  four  years.  One  of  them, 
Oomet  E,  1880,  which  is  identical  with  Oomet  III,  1869,  discovered  by 
Tempel,  is  a  short-period  comet.  The  Yalz  prize  was  awarded  to  Dr.  D. 
Gill,  astronomer  at  the  Gape,  for  his  researches  on  the  solar  i^arallaz, 
especially  for  his  observations  of  Mars,  at  Ascension,  in  1877. 

From  the  British  navy  estimates  fot  1881-^82,  the  following  items  <rf 
interest  are  extracted:  ^^  Greenwich  Ohservatoryj  total,  £5,144.  The 
salary  of  the  Astronomer  Boyal  (to  be  reconsidered  on  the  appointment 
of  a  successor  to  Sir  G.  B.  Airy),  J&1,200;  of  the  chief  assistant,  £600; 
two  first-class  assistants,  £787;  four  second-class  assistants,  £1,017; 
expenses  for  repairs,  apilaratus,  &c.,  £2,639.  Oape  of  Oood  Hope  Ob- 
irervtOoryy  total  estimate  for  salaries,  apparatus,  &c.,  £2,703.  IfamHeal 
AlmanaCj  £3,203,  including  salary  of  the  superintendent,  £550.  The 
average  annual  sale  of  the  almanac  for  the  last  five  years  is  estimated 
at  16,749  copies.  The  chronometers  of  the  royal  navy  cost  £1,432;  and 
the  expenses  of  the  compass  department  are  £2,146." 
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By  Prof.  T.  Stebby  Hunt,  LL.  D.,  F.  B.  B. 


EOZOIO  BOOKS. 

The  study  of  the  Eozoic,  or,  as  they  are  often  oalled,  the  Archean 
locks^-the  Primary  rocks  of  older  writers-^oontinues  to  oconpy  more  and 
more  the  attention  of  geologists.  It  is  now  generally  anderstood  tliat 
these  rocks,  like  those  of  Secondary  and  more  recent  periods,  are  capa- 
ble of  snbdiyision  into  great  stratified  groups,  the  relations  between 
which,  in  the  absence  of  organic  remains,  must  be  determined  by  strat- 
igiaphical  and  lithological  characters.  Of  these,  three  great  groups— 
fiist  established  in  North  America,  and  named  Lauientian,  Huronian, 
and  Montalban — are  now  recognized  in  many  parts  of  the  old  World. 

The  existence  in  the  Alps  of  an  older  granitic  gneiss,  corresponding 
to  the  Laorentian,  and  a  younger  gneissic  series,  the  representative  of 
the  Montalban,  has  long  since  been  recognized  by  Gtorlach,  Gfimbel, 
snd  others,  and  the  relations  of  the  former  to  the  great  greenstone  or 
pietre  verdi  series  of  northern  Italy,  rightly  referred  by  Gkustaldi  to  the 
Horonian,  has  attracted  attention.  It  should,  however,  be  said  here 
that  this  scries,  as  defined  by  him,  included  also  the  younger  gneisses 
Geological  studies  of  the  Simplon,  with  reference  to  the  proposed  rail< 
way-tunnel  through  the  mountain,  made  by  Renevier,  show  the  exist- 
enoe  there  of  an  older  gneiss,  called  by  Oerlach  the  gneiss  of  Antigorio, 
which  is  well  seen  in  the  Yal  de  Yedto,  where  it  is  brought  up  by  an 
antidinal  from  beneath  a  mass  of  younger  gneisses,  with  micaceous  and 
homblendic  schists  and  crystalline  limestones.  This  latter  series  has 
a  great  thickness,  and  is  probably,  like  the  upper  gneiss  of  the  St. 
Gothard,  Montalban,  here  resting  directly  upon  Lauren tian. 

The  careful  geological  studies  of  Stapff,  the  director  of  the  St.  Ooth- 
ard  tunnel,  show  at  the  base  a  granitoid  gneiss  (veined  granite  of  other 
observers),  to  which  belongs  the  Finsteraarhorn,  overlaid  by  a  great 
series  of  gneisses  and  mica-schists,  with  serpentine  and  homblendic 
rocks,  through  which  the  greater  part  of  the  tunnel  passes.  These  form 
the  southern  slope  of  the  St.  Gtothard,  as  well  as  the  basins  of  XJnseren 
on  the  north  and  the  Ticino  on  the  south  side.  They  have,  according 
to.  Stapff,  an  aggregate  thickness  of  not  less  than  15,000  meters, 
bat  the  iKWsibility  of  repetition  by  faults  and  undulations  should  not 
be  lost  sight  of.     Yon  Hauer  has  recognized  two  similar  series  of 
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gneisses  in  the  Anstrian  Alps,  besides  an  intermediate  gronp,  which  bo 
compares  with  the  Hnronian.  Hnnt,  from  his  recent  obsenratioiis, 
annoances  that  the  upper  gneissic  series,  as  examined  by  him  on  the 
southern  slope  of  the  St.  Gothard,  and  in  the  Ticino,  are  clearly  of  the 
type  of  the  Montalban  of  North  America,  seen  in  the  White  Moan^ 
ains  of  New  Hampshire,  and  near  Philadelphia.  The  tunnel  of  tiie 
St.  Gothard  passes  through  about  2,000  meters  of  the  older  gneiss,  on 
the  north,  and  13,000  meters  of  the  younger  series,  the  strata  of  this 
along  the  line  beiug  generally  at  a  vety  high  angle,  and  much  con- 
torted and  faulted,  but  often  lying  at  low  angles  in  the  Tioioo.  The 
typicAl pietre  verdiy  or  Hnronian  series,  is  here  wanting,  though  seen  over 
large  areas  in  northern  Italy,  with  its  serpentines,  argillites,  chloride, 
steatitic,  epidotic,  homblendic,  and  feldspathic  rocks,  including  80- 
called  gabbros  and  euphotides.  Hunt  has  given  in  this  connection  an 
account  of  his  recent  dbservations  near  the  foot  of  Mont  Yiso,  in  the 
vicinity  of  Biella,  in  the  province  of  Novara.  Here  he  found  the  older 
gneiss  highly  contorted,  having  the  characters  of  the  Lanrentian,  and 
including  bands  of  granular  limestone,  with  graphite,  pyroxene,  qoartz, 
and  other  characteristic  minerals.  This  is  overlaid  to  the  westward  by 
an  area  of  the  pietre  verdi  or  Hnronian  series,  which  is  immediately  snc- 
ceeded  on  the  west  by  Montalban  gneisses  and  mica-schists.  The  south- 
ward course  of  the  eastern  border  of  this  series  is  such  as  to  rapidly 
reduce  in  this  direction  the  considerable  breadth  of  the  Hnronian,  and 
if  continued  for  a  mile  or  two  beneath  the  superficial  deposits  in  the 
valley  of  the  Cervo  would  bring  the  newer  gneisses  in  juxtaposition 
with  the  Laurentian,  as  in  the  St.  Gothard  section. 

The  gneisses  and  mica-schists  of  the  Saxon  Erzgebirge  have,  accord- 
ing to  the  same  observer,  the  lithological  characters  of  the  Montalban 
or  younger  gneiss  series  (and  the  same  is  true  of  the  Granulitgebirge  of 
Saxony),  with  their  included  beds  of  gabbro  and  serpentine.  It  may  be 
here  remarked  that  the  characteristic  Montalban  gneisses  in  America 
pass  into  granulite  or  leptinite  on  the  one  hand,  and  into  gneiss  and 
quartzose  mica-schist  on  the  other. 

Saner  has  found  in  several  localities  in  the  gneiss  and  mica-schist  se- 
ries of  the  Erzgebirge,  conglomerates  holding,  in  a  crj'stalline  gneissic 
matrix,  pebbles  occasionally  of  quartzite  or  granular  limestone,  but  more 
often  of  gneiss.  These  rolled  masses,  often  several  inches  in  diameter, 
represent  different  varieties  of  gneiss  common  to  the  older  series  of  the 
Alps,  and  in  the  opinion  of  Hunt,  who  has  examined  them,  are  doubt- 
less pebbles  derived  from  Laurentian  strata.  He  has  noticed  a  similar 
occurrence  of  granular  limestone  pebbles  in  a  homblendic  gnetss  in  the 
White  Mountains.  Pebbles  of  gneiss  are  also  fojnnd  in  like  conditions 
in  gneisses  in  Sweden  and  in  southeastern  France. 

The  age  of  these  Saxon  gneisses  is,  according  to  Oredner,  clearly  pre- 
Cambrian.  The  late  researches  of  the  geological  survey  of  Saxony  have 
shown  that  this  is  also  true  of  the  gneissic  area  formerly  supposed  by 
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Kanmann  to  be  of  Paleozoic  age,  which  is  found  to  be  continnons  with 
the  other  gneisses. 

Marr  has  lately  noticed  the  crystalline  rocks  which  underlie  the 
Cambrian  strata  in  Bohemia,  and  has  compared  the  older  or  basal  se- 
ries of  gneisses  with  limestones  to  the  Dimetran  of  Wales  (Laurentian). 
They  are  succeeded  nnconformably  by  a  newer  crystalline  series  of  green- 
ish  schists,  with  conglomerates,  &c.,  which,  according  to  him,  resemble 
the  Pebidian  of  Wales  (Huronian).  These  constitute  the  stage  A  of 
Barraude,  and  are  succeeded,  after  a  stratigraphical  break,  by  fossilif- 
eroQs  Cambrian  and  Silurian  rocks. 

The  crystalline  rocks  of  the  Taunns  were  regarded  by  Dnmont  as 
altered  Devonian,  a  view  also  defended  by  Lossen,  but  Gosselet  and 
Koch  have  shown  on  stratigraphical  grounds  that  they  must  be  older,  and 
are,  in  part  at  least,  Huronian.  Hunt  had  already  examined  the  con- 
tinuation of  these  rocks  in  the  Ardennes,  which,  from  their  association 
with  Oldkamia^  must  be  at  least  at  the  base  of  the  Cambrian,  and  had 
compared  them  with  Huronian.  The  question  of  the  development  of 
crystalline  minerals  in  sedimentary  rocks  will  be  discussed  elsewhere. 

Yon  Sichthofen  has  examined  the  crystalline  rocks  of  northern 
Ghina^  where  they  occupy  a  great  area,  and  are  divided  by  him  into  two 
groups,  which  he  compares  with  Laurentian  and  Huronian,  respectively. 
The  first  of  these  is  again  subdivided  into  two  parts ;  the  older  is  a 
gneiss,  often  granulitic,  with  steep  dips  and  a  prevailing  northwest 
strike.  Besting  nnconformably  upon  it  are  newer  gneissic  rocks,  some- 
times hombleudic  and  chloritic.  Both  of  these  Bichthofen  would  refer 
to  the  Laurentian.  Reposing  in  discordance  upon  these  is  a  third  divis- 
ion, described  as  a  series  of  green  schists  with  micaceous  and  horn- 
blendic  beds,  quartzites,  and  crystalline  limestones,  presenting  many 
variations  in  differ^t  districts,  but  regarded  by  Bichthofen  as  the 
probable  equivalents  of  the  Huronian,  and  having  a  thickness  of  at 
least  10,000  feet.  These  crystalline  strata,  after  having  been  folded, 
faulted,  and  penetrated  by  intrusive  rocks,  were  subjected  to  great 
erosion  before  the  deposition  of  the  succeeding  series,  called  by  Bicht- 
hofen Sinisian,  to  be  noticed  below.  With  reference  to  the  twofold 
division  of  the  Chinese  gneisses,  it  will  remain  for  ftirther  studies  to 
determine  whether  we  have  here  the  representative  of*  two  great  divis- 
ions of  the  Laurentian,  and  whether  we  have  also  to  do  with  newer 
gneisses,  which  occasionally,  in  the  Alps,  as  in  parts  of  North  America, 
rest  directly  on  the  pre-Huronian  gneisses. 

The  rocks  to  which  Bichthofen  has  given  the  name  of  the  Sinisian 
system  are  developed  with  similar  characters  over  wide  areas,  and  have 
an  aggregate  thickness  of  from  12,000  to  20,000  feet.  They  are  de- 
scribed as  consisting  of  three  groups  in  concordant  succession :  A  lower 
one  of  reddish  sandstones  and  quartzose  breccia,  a  middle  group  of 
limestones,  sandstones,  and  argillites,  and  an  upper  of  limestones,  in 
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which  organic  regains  appear  for  the  first  time.    These  forms  are  Oam» 
brian,  and  are  compared  with  the  Potsdam  of  North  America. 

The  late  publications  of  its  geological  survey  enable  qb  to  arrire  at 
some  general  views  with  regard  to  the  Eozoic  rocks  of  India.  In  the 
peninsular  region  of  that  country  we  find,  stretching  from  Ceylon  to 
the  mouth  of  the  Ganges,  a  broad  area,  almost  unbroken,  of  granitoid 
gneissic  rocks,  having  the  general  lithological  characters  of  the  Lani^- 
tian,  and  in  many  parts  accompanied  by  crystalline  limestones,  whose 
mineralogical  resemblances  to  those  of  our  older  gneissic  system  aro 
well  known.  The  Bundelkhand  gneissic  area,  lying  a  little  to  the  north- 
west of  the  great  belt,  is  conjectured  by  the  Indian  survey  to  be  distinct 
from  and  older  than  the  latter.  To  these  gneisses  succeed  a  great  un- 
conformable series  of  what  are  described  as  transition  or  submetamor- 
phic  strata.  These  include  quartzites,  crystalline  limestones,  jasper-like 
rocks,  which,  in  some  cases  at  least,  have  the  composition  of  petrosilex 
and  are  porphyritic ;  beds  of  specular  iron-ore,  homblendic  and  mica- 
ceous schists,  sometimes  with  garnet,  staurolite,  and  andalnsite.  It  is 
probable,  as  supposed  by  the  Indian  geologists,  Medlicott  and  Blanford^ 
that  these  transition  rocks  include  two  or  more  distinct  groups.  They 
are  of  great  but  undetermined  thickness. 

To  these  succeed  what  is  called  the  Yindyhan  series,  which,  though 
generally  unconformable,  seems,  in  some  parts  of  its  wide  distribution, 
to  exhibit  such  transitions  from  the  series  just  described  as  to  lead  to 
the  conjecture  that  some  of  the  strata  included  in  the  former  are  really 
parts  of  the  lower  division  of  the  Yindyhan  series,  to  which  is  assigned 
a  minimum  thickness  of  2,000  feet.  It  includes  limestones,  quartzites, 
argillites,  and,  in  some  parts,  crystallino  schists,  recalling  some  of  those 
referred  to  the  older  transition  series.  It  contains  diamonds,  of  which 
it  has  been  coigectured  to  be  the  parent  rock.  The  upper  division  of 
the  Yindyhan  series  is  supposed  to  be  unconformable  to  the  lower,  and 
has  a  thickness  of  20,000  feet,  consisting  of  sandstones,  limestones,  and 
argillites.  No  organic  remains  have  as  yet  been  observed  anywhere  in 
this  great  series,  which  is  consequently  classed  by  the  Indian  survey 
with  Azoic  rocks.  It  is  well  argued  that  such  a  great  succession  of 
varied  sediments  would  seem  to  offer  the  conditions  for  the  preservation 
of  the  remains  of  ordinary  Paleozoic  life,  had  such  existed  in  the  wide 
Yindyhan  area.  This  series  suggests  a  comparison  with  the  Sinisian 
rocks  in  northern  China,  lying  below  the  Cambrian  (Potsdam)  beds. 
In  peninsular  India  the  Yindyhan  is  unconformably  overlaid  by  the 
Oondwana  system,  the  base  of  which  is  upper  Paleozoic.  While  these 
ancient  Yindyhan  rocks  of  the  peninsula  are  very  little  disturbed,  we 
find  in  northern  or  extra-peninsular  India,  to  the  north  of  the  great 
Indo-Oangetic  plain,  a  mountain-region  in  which  even  the  Tertiary 
strata  bear  evidence  of  the  great  disturbing  forces  that  were  displayed 
in  the  elevation  of  the  Himalayas.  The  gneissic  rocks  of  this  region 
are  distinguished  from  the  reddish  syenitic  gneisses  of  the  peninsula  by 
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being  wtiite  or  gray  in  color  and  are  associated  with  much  mica-schist. 
Other  observers  have  described,  in  the  region  of  the  Upper  Himalayafl, 
^enitic  gneisses  resembling  those  of  the  peninsolar  t^pe,  sncoeeded  by 
varioos  crystalline  schists,  with  greenstones  and  soft  talcoid  slates. 

The  Bozoic  rocks,  to  which  Hicks,  in  Wales,  gave  the  name  of  Pebid- 
iaD,  were  some  years  since  compared  lithologically  with  the  Hnronian. 
Hunt,  in  pointing  this  oat,  after  his  comparative  stndies  in  the  British 
Ifilands,  referred  certain  crystalline  schists  in  eastern  Ireland  to  the 
Montalban  series,  which,  as  he  had  previonsly  shown,  is  represented  in 
Donegal  and  in  the  Scottish  Highlands,  where  Pebidian  rocks  are  also 
largely  displayed.  Hicks  has  since  found  there  a  series  of  crystalline 
strata,  which  succeed  the  Pebidian,  and  which  he  has  called  Upper 
Pebidian.  These,  as  they  are  the  predominant  rocks  in  the  Grampian 
HiUs,  he  proposes  to  designate  the  Grampian  series.  They  consist  in 
large  part  of  tender  gneisses  or  granulites,  with  mica-schists,  and  accord- 
ing to  Hunt  have  the  lithological  characteristics  of  the  Montalban  series, 
as  seen  in  the  Alps  and  in  North  America. 

Callaway  has  contributed  important  observations  to  the  question  of 
the  age  of  the  younger  gneisses  found  in  northwestern  Scotland,  in 
Dnnness,  where  they  are  found  in  close  association  with  an  older  gneiss 
recognized  as  Lewisian  (Laurentian),  a  quartzite,  a  limestone  with  a 
lower  Paleozoic  (Arenig)  fauna,  and  a  younger  flaggy  gneiss.  This 
latter,  regarded  by  Nichol  and  others  as  pre-Oambrian,  has  been  by 
Umx^hison  and  his  followers  supposed  to  overlie  the  fossiliferoas  lime- 
stones, and  to  consist  of  more  recent  or  so-called  Silurian  strata  in  an 
^tered  condition.  Callaway  has  shown  that  the  evidence  of  this  sui>er- 
podtion  is  defective,  and  that  on  the  contrary  we  are  forced  to  conclude 
that  the  flaggy  gneiss  belongs  to  an  older  series  which  underlies  uncon- 
formably  the  limestones.  The  conclusion  to  be  deduced  from  all  the 
observations  up  to  this  time  seems  to  us  to  be  that  the  crystalline  strata 
of  the  Scottish  Highlands,  regarded  by  the  geological  survey  of  Great 
Britain  as  altered  Paleozoic  strata,  include  representatives  of  various 
pre-Oambrian  groups,  including  Montalban  (Grampian),  Huronian  (Pe- 
bidian), and  Arvonian,  to  which  series  Hicks  refers  the  haUeflinta 
series  found  in  Glencoe. 

Callaway  has  also  described  the  pre-Cambrian  rocks  of  county  Wex- 
ford in  Ireland,  and  finds  beneath,  the  argUlites  of  the  Longmynd  group 
with  Oldhamiaj  rocks  which  he  compares  with  the  Pebidian  and  Dime- 
tran  of  Wales  and  Anglesea.  He  maintains  that  there  is  here  no  evi- 
dence whatever  of  a  gradual  passage,  such  as  had  been  asserted,  from 
tiie  crystalline  to  the  uncrystalline  series,  either  in  Wexford  or  in  other 
localities  examined  by  him,  and  elsewhere  says :  <^  every  case  of  sup- 
posed metamorphic  Gambrian  or  Silurian  has  been  invalidated  by  re- 
cent researches,  and  we  are  driven  to  the  conclusion  that  within  the 
English  and  Welsh  area  there  is  a  presumption  in  favor  of  the  suppo- 
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sition  that  any  district  of  altered  rocks  that  may  be  discovered  is  of 
Archaean  age." 

Bonney,  continuing  his  studies  in  the  vicinity  of  the  Lizards,  in  Corn- 
wall, has  described  the  crystalline  schists  of  the  region,  of  which  he  has 
as  yet  pablished  only  a  preliminary  note.  These  rocks,  once  regarded 
as  altered  Paleozoic,  are  shown  to  be  Eozoic,  and  are  by  him  divided  into 
three  gronps,  the  first  or  lowest  of  which  consists  of  greenish,  often 
micaceous  schists,  with  homblendic  minerals,  which  he  compares  with 
the  Pebidian  of  North  Wales  and  Anglesea ;  the  second  group  is  char- 
acterized by  black  hornblende,  and  the  third  or  uppermost  is  described 
as  a  granulitic  group  with  bands  of  quartzo-feldspathic  rock,  the  last 
two  groups  being  remarkable  for  their  display  of  bedded  structure,  and 
the  three  apparently  forming  one  continuous  series,  with  a  genend 
northwest  strike.  The  upper  portions  recall  the  Montalban  series. 
We  shall  notice  further  on  the  serpentines  found  in  these  Eozoic  rocks, 
both  in  Gornwall  and  Anglesea,  together  with  those  of  the  Alps. 

W.  O.  Crosby  has  rendered  a  service  to  comparative  geognosy  by 
resuming  the  facts  known  with  regard  to  the  Eozoic  rocks  of  eastern 
South  America,  whei*e  they  occupy  two  great  areas,  the  one  north  of 
the  Amazonas,  extending  east  to  the  Orinoco,  which  includes  the  vari- 
ous districts  known  by  the  name  of  Ouiana ;  and  the  other,  and  still 
larger  region,  to  the  south  of  the  Amazonas,  which  forms  the  highlands 
of  Brazil.  This  area,  extending  through  thirty  degrees  of  latitude  and 
twenty-five  degrees  of  longitude,  is  separated  from  the  Andean  region 
by  a  broad  expanse  of  newer  rocks,  stretching  down  to  the  mouth  of 
the  La  Plata.  Hartt  has  shown  that.these  crystalline  areas  of  Guiana 
and  Brazil  were  above  the  sea  in  the  earliest  Paleozoic  times.  They  may 
be  compared  both  geographically  and  geolognostically  with  the  Lauren- 
tides  and  the  Atlantic  belt  of  Forth  America.  The  older  observations 
of  Darwin,  Pissis,  and  Liais  with  regard  to  these  rocks  are  confirmed  by 
the  later  ones  of  Hartt  and  of  Derby.  The  basal  rocks  of  the  Bra- 
zilian highlands  are  gneisses,  often  granitoid,  with  crystalline  limestones, 
occasionally  serpentinic,  with  Eozoon.  To  these  succeed  a  fine-grained 
gray  gneiss  or  leptinite,  often  schistose,  followed  by  mica-schists  and 
gneisses,  with  subordinate  beds  of  quartzite.  The  two  types  correspond 
to  the  Laurentian  and  Montalban,  respectively.  Elsewhere  in  south- 
ern Brazil  are  found  large  areas  of  petrosilex  rocks,  and  of  others  having 
the  characters  of  Huronian.  These  same  great  types  are  also  recog- 
nized in  the  Andes,  from  Peru  to  Patagonia. 

In  Guiana,  in  like  manner,  there  is  found  a  series  of  granitoid  and 
gneissoid  rocks,  compared  by  Jannetaz  to  the  older  gneisses  of  Brazil. 
To  these  succeed  a  great  series  described  as  felstones  and  quartzifer- 
ons  porphyries,  which  are  probably  the  same  with  the  petrosilexes  of 
southern  Brazil.  Accompanying  these  in  Ouiana  is  a  series  of  hom- 
blendic and  schistose  rocks  having  the  characters  of  the  Huronian,  sac- 
eeeded  by  a  newer  series,  described  as  resting  in  different  places  upon 
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the  preceding  groups,  and  consisting  largely  of  gneisses  with  homblendio 
and  micaceous  schists,  the  latter  often  abounding  in  garnet  and  stan- 
rolite,  and  including  great  veins  of  endogenous  granite,  the  whole  re- 
sembling the  upper  gneisses  of  Brazil,  which  appear  to  belong  to  the 
Montalban  series. 

It  would  thus  seem  that  the  great  series  of  crystalline  rocks  marked 
by  distinct  miueralogical  characters,  which  were  first  defined  and  named 
in  eastern  North  America,  are  repeat^ed  with  the  same  stratigraphical 
relations  in  the  British  Isles,  in  central  Europe,  in  Asia,  and  in  3outh 
America. 

THE  TAGONIO  BOCKS. 

Under  the  name  of  the  Taconic  system,  as  is  generally  known,  have 
been  described  the  quartzites  and  sandstones,  with  granular  limestones 
and  intercalated  crystalline  schists  and  argillites,  found  in  eastern  North 
America,  which  were  by  Eaton,  and  subsequently  by  E.  Emmons,  as- 
signed to  a  horizon  between  the  older  crystalline  series  and  the  lower 
Paleozoic  strata,  a  portion  of  which,  under  the  name  of  Upper  Taconic, 
was  at  first  included  in  the  Taconic  system.  The  Lower  or  true  Taconio 
(Taconian),  first  recognized  in  the  Tucouic  range  of  western  New  Eng- 
land, includes  the  Primal  and  Auroral  of  Bogers  in  eastern  Pennsylva- 
nia, and  the  Itacolumite  series  of  Lieber  in  the  Carolinas. 

The  granular  limestones  or  marbles  of  the  Taconian  have  been  by  dif- 
ferent geologists  referred  to  various  horizons  more  recent  than  that 
assigned  to  them  by  Emmons.  They  have  been  regarded  as  infra-Tren 
ton  (Galciferous,  Ghazy,  or  Quebec  group),  Trenton,  and  (Upper)  Silurian 
or  Devonian.  Each  of  these  views  has  been  sustained  by  specious  argu- 
ments from  stratigraphy,  and  by  others  based  on  organic  remains  found 
in  rocks  supposed  to  belong  to  the  limestones  in  question,  and  found  within 
the  limits  of  the  Taconic  belt.  That  fossils  characteristic  of  each  of  these 
horizons  occur  in  such  associations  is  certain,  but  whether  the  great  mass 
of  the  limestones  belongs  to  any  one  of  these  three,  or,  as  supposed  by 
others,  to  a  still  older  Taconic  horizon,  is  a  question  which  many  geolo- 
gists, unacquainted  with  the  whole  of  the  facts  in  the  case,  regard  as 
unsettled.  Hunt  has  maintained  the  view  of  Eaton  and  of  E.  Emmons, 
that  these  rocks  belong  to  a  series  older  than  the  Potsdam  sandstone  of 
Kew  York,  and  has  endeavored  to  show  that  they  are  represented  in 
their  geognostical  and  lithological  relations  by  the  Hastings  series  of 
the  geological  survey  of  Canada,  which,  a  little  to  the  north  of  Lake 
Ontario,  rests  upon  the  Huronian,  and  is  overlaid  unconformably  by  the 
Trenton  limestone. 

Crosby  has  pointed  out  that  the  resemblances  already  traced  between 
the  geognosy  of  eastern  North  and  South  America  are  further  shown  in 
the  development  of  a  great  series  of  rocks  resembling  the  Taconian, 
alike  in  Brazil,  Guiana,  and  the  island  of  Trinidad.  In  Brazil  these 
have  been  described  as  a  newer  series,  resting,  according  to  Derby,  un- 
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conformably  upon  the  older  crystalline  rocks,  and  consisting  in  great  pari 
of  qaartzitesy  often  granular  and  sometiines  flexible,  oonstitating  the 
so-called  itacolnmite,  with  nnctnoas  talcoid  schists,  containing  hydrous 
micas,  chloritic  and  argillite  beds,  specnlar  schistose  iron-ore  (itabirite), 
and  great  masses  of  crystalline  limestone.  The  analogies  between  this 
Brazilian  series  and  tho  Taconian  or  Itacolnmite  series,  as  studied  by  lae- 
ber  in  Soath  Carolina,  were  long  since  pointed  oat  by  him,  and  the  close 
resemblance  between  a  collection  of  these  rocks  from  the  province  of 
Minas-Gtoraes,  in  Brazil,  where  they  are  largely  developed,  and  the  Ta- 
conian in  Pennsylvania,  was  later  insisted  upon  by  Hunt.  The  ancient 
series  in  Brazil  has  afforded  no  organic  remains,  but  being  unoonform- 
ably  overlaid  by  older  Paleozoic  rocks  is  conjectured  by  Derby  to  be 
altered  Cambrian. 
This  Itacolnmite  series  is  the  source  of  the  diamonds  of  Brazil,  as 

■ 

shown  by  Gk>rceix  and  by  Derby.  While  these  gems  are  also  met  with  in 
secondary  and  derived  rocks,  they  are  found  in  the  district  of  Diaman- 
tina,  in  certain  unctuous  banded  clays  which  are  seen  to  be  derived  by 
subaerial  decay  from  schistose  beds  belonging  to  the  Itacolnmite  series, 
which  here  has  a  considerable  dip  to  the  eastward.  These  clays  are  of 
various  colors  (red,  white,  or  black),  from  disseminated  iron-oxide. 
Associated  with  the  diamonds  in  the  clays  are  tourmalines,  rutile,  ana- 
tase,  martite,  and  oligist,  most  of  which  minerals  have  been  fcfnnd  in 
quartz  veins,  with  pyrites  and  gold,  traversing  the  Itacolnmite  series. 
Similar  clays,  derived  from  the  decay  of  the  i^scompanying  schists,  are 
found  with  the  Taoonic  quartzites  and  limestones  throughout  the  Apal- 
lachian  valley.  It  is  in  these  that  chiefly  occur  the  deposits  of  limon- 
ite  derived  by  epigenesis  both  from  siderite  and  from  pyrite,  which  are 
so  extensively  mined  from  Vermont  to  Alabama. 

A  similar  Itacolnmite  series  is  seen  in  Ouiana,  and  has  been  compared 
by  Jannetaz  with  that  of  Brazil.  Bocks  apparently  the  same  occur 
in  the  island  of  Trinidad,  where  they  were  many  years  since  studied 
by  Wall  and  Sawkins,  who  described  them  iM  the  Caribbean  group. 
Since  this  they  have  been  examined  by  Ouppy,  and  more  recently  by 
Crosby.  This  series,  which  is,  according  to  him,  not  less  than  10,000 
feet  thick,  consists  of  quartzites,  with  argillites  and  hydrous  mica  schists, 
with  a  great  body  of  crystalline  limestone  or  marble,  sometimes  mica- 
ceous, succeeded  by  argillites,  hydrous  mica  schists,  and  sandstones,  the 
whole,  according  to  Crosby,  strongly  resembling  the  Taconian  as  seen 
in  Massachusetts.  Overlying  nnconformably  this  ancient  series, which 
appears  to  be  unfossiliferous,  is  a  dark-colored,  compact,  fossiliferons 
limestone,  with  interbedded  shales,  in  which,  among  many  obscure  forms, 
Ouppy  recognized  Murchisonia  Anna  and  M.  lineariSy  both  found  in  the 
Calciferous  sand-rock  in  Canada. 

Analogies  both  strati  graphical  and  lithological  serve  to  connect  the 
Caribbean  group  of  Trindad  with  the  Taconian  and  Itacolnmite  group 
of  North  and  South  Ameniea,  and  to  assign  to  all  these  a  position  below 
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the  Cambrian.  Inasmuch  as  the  rocks  of  this  infra-Gambrian  series  in 
Ontario  contain  the  remains  of  Eozoatij  the  Taoonian  may  be  desig* 
nated  as  Eosoic.  The  great  nnfossiliferons  Sinisian  series  of  Ohina,  and 
tiie  Ymdhyan  series  of  peninsular  India,  may  perhaps  be  fonnd  to  belong 
to  the  Taconic  horizon,  in  which  connection  the  association  of  diamonds 
with  the  latter  rocks  in  India,  and  with  the  itacolnmlte  in  the  southern 
United  States  is  not  without  significance. 

PALEOZOIC  BOOKS. 

The  nomenclature  of  the  Lower  Paleozoic  rocks,  from  the  base  of  the 
Cambrian  to  the  top  of  the  Silurian,  has  long  been  a  matter  of  discus- 
sion. The  Cambrian,  as  originally  defined  by  Sedgwick,  extending 
above  the  Bala  group  in  Wales,  included  the  Llandovery;  from  which 
to  the  summit  of  the  Ludlow,  was  the  Silurian  of  Sedgwick  (Upper  Silu- 
rian of  Murchison),  corresponding  to  the  third  fauna  of  Barrande,  and 

,  including  in  North  America  the  rocks  from  the  base  of  the  Oneida  to  the 
sammit  of  the  Lower  Helderberg.  The  Upper  Cambrian  of  Sedgwick, 
embracing  the  Arenig,  Llandeilo,  and  Caradoc  divisions  (the  Bala  group), 
which  hold  the  second  fauna  of  Barrande,  was  from  the  first  claimed  by 
Murchison  as  a  lower  member  of  the  Silurian  system.  Subsequently  the 
Middle  Cambrian,  including  a  large  part  of  the  first  fauua  of  Barrande, 
was  also  claimed  under  the  name  of  Primordial  Silurian,  Murchison  wish- 
ing to  reserve  the  name  of  Cambrian  for  the  lowest  division  only  of  the 
original  Cambrian  system  (the  Bangor  group  of  Sedgwick),  which  other 
geologists  have  since  attempted  to  annex  to  the  Silurian ;  thus  obliterating 
the  Cambrian  from  geological  nomenclature.  WhUe  this  extreme  view 
has  had  its  advocates,  others  would  maintain  entire  the  Cambrian  as 
originally  defined  by  Sedgwick,  and  others  still  have  proposed  to  limit 
the  name  of  Cambrian  to  the  lower  and  middle  divisions,  and  to  give  to 
the  upper  division,  originally  claimed  by  Murchison  as  Lower  Silurian, 
the  name  of  Siluro-Cambrian  or  of  Cambro-Silurian.  Lapworth  has 
adopted  a  new  solution  of  the  difficulty  by  giving  to  the  Upper  Cam- 

*brian  of  Sedgwick  (Lower  Silurian  of  Murchison)  the  name  of  Ordovi- 
dan  (sometimes  contracted  by  him  to  Ordovian),  from  the  Ordovices, 
a  British  tribe  who,  at  the  time  of  the  Eoman  conquet,  held  North 
Wales  as  the  Silures  did  South  Wales.  The  upper  limit  of  the  Ordovi- 
dan  or  second  fauna  is,  according  to  Hicks,  the  bottom  of  the  Lower 
Llandovery,  and  its  base  the  summit  of  the  Lower  Tremadoc,  the  so- 
called  Upper  Tremadoc  or  Arenig  being  included  in  the  Ordovician.* 

In  Korth  America  the  Oneida  forms  the  base  of  the  Silurian,  and  the 
Ordovidan  will  embrace  the  Loraine,  Utica,  and  Trenton  (including  the 
Birdseye  and  Black  Biver)  divisions  of  the  New  York  series.  The  suc- 
ceeding Chazy,  sometimes  absent,  perhaps  belongs  rather  to  the  Ordo- 
vidan than  the  Cambrian,  which  latter^  as  thus  limited,  will  embrace  the 

*  Geol.  MagoMine,  n,  yi,  1. 
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Meoeyian,  Potsdam,  and  Oaldferoas,  inclading  also  the  Qaebec  gnnip 
(Upper  TacoDic  of  Emmons). 

The  base  of  the  Ordovician,  as  thas  defined,  is  marked  by  a  great 
stratigraphical  break,  attendant  on  continental  movements,  in  eastern 
Korth  America.  As  a  result  of  these  conditions,  this  series,  so  largely 
developed  in  the  valley  of  the  Saint  Lawrence  and  the  great  lakes,  rests, 
as  is  well  known,  in  many  places  directly  npon  the  Eozoic  crystalline 
rocks  of  the  Laurentides  and  the  Adirondacks.  To  the  south  and  east- 
moreover,  the  effects  are  seen  in  the  diminished  thickness,  in  changes  in 
lithological  characters,  and  even  in  the  absence  of  portions  of  the  series. 
Examples  of  these  changed  conditions  are  the  absence  of  the  Ghazy  in 
localities  where  the  Trenton  rests  on  the  Eozoic,  as  well  as  in  others, 
where  it  rests  on  theCalciferons;  and,  moreover,  in  the  thinning  out  of 
the  Trenton  itself,  and  its  disappearance,  or  its  replacement  by  argil- 
laceous beds  resembling  those  of  the  TJtica  or  of  the  underlying  Qae- 
bec group,  as  noted  by  Whitfield  and  others  in  the  vicinity  of  Albany. 
Similar  strata  of  Ordovician  age,  as  long  since  pointed  out,  are  found 
in  eastern  Canada,  apparently  dipping  beneath  the  older  Cambrian 
(Quebec  group),  in  which  they  were  by  Logan  included.  BecenUy 
Belwyn  has  found  iu  this  region  portions  of  these  newer  fossiliferoos 
strata  lying  to  the  cast  of  a  belt  of  crystalline  Huronian  rocks,  and  rest- 
ing directly  upon  the  latter.  Such  outliers  of  Ordovician  strata,  with 
fossils  of  Trenton  or  IJtica  age,  have  now  been  found  in  several  places 
among  the  crystalline  schists  of  the  Oreen  Mountain  belt  in  the  prov- 
ince of  Quebec,  in  connection  with  lines  of  fault  and  downthrow,  which 
have  protected  these  newer  strata  from  erosion.  Becently,  also.  Dodge 
has  found  graptolitic  slates,  referred  to  this  horizon,  in  Penobscot 
County,  Maine. 

These,  and  other  similar  facts  show  the  former  extension,  under  more 
or  less  modified  conditions,  of  Ordovician  rocks  over  the  Cambrian,  and 
still  older  series  to  the  south  and  east  of  the  Saint  Lawrence,  Champlain, 
and  Hudson  valleys.  The  great  belt  of  uncrystalline  sedimentary  rocks 
stretching  throughout  these  regions  along  the  western  base  of  the  crys-. 
talline  range  was  by  Mather,  and  later  by  Logan,  described  as  the  Hud- 
son Biver  group,  and  supposed  to  belong  to  a  horizon  above  the  Trenton 
limestone;  while  by  Emmons,  who  subsequently  assigned  it  to  a  posi- 
tion below  this  limestone,  it  was  called  Ui)per  Taconic,  and  afterwards 
was  by  Logan,  who  adopted  the  view  of  Emmons,  named  the  Quebec 
group.  Besearches  in  Canada  and  in  Vermont  have  long  since  shown . 
that  in  this  greatly  disturbed  and  involved  belt  are  included  fossiliferous 
strata,  holding  all  three  of  the  great  lower  Paleozoic  faunas,  CambriAn, 
Ordovician,  and  Silurian. 

The  rocks  of  the  so-called  Hudson  Biver  group,  near  Poughkeepsiei 
K.  Y.,  have  recently  been  made  the  subject  of  studies  by  Dale,  Whit- 
field, Dana,  and  Dwight,  with  the  result  of  discovering  there  fossilif- 
erous beds  referred  to  the  various  horizons  of  the  Loraine,  Trenton, 


QEOLOGT.  335 

Ohasy,  and  Calciferoos,  the  beds  of  the  latter  yielding  an  abundant  and 
remarkable  fiaana.  The  strata  are  here  affected  by  several  folds,  some 
of  them  involving  even  the  newest  strata,  and  generally  have  a  steep 
easterly  dip.  Becent  observations  by  Dwight  show  a  direct  saperpo- 
fiition  of  Trenton  upon  the  Galciferous,  probably  unconformably,  as  is 
seen  elsewhere  in  the  valley,  where  the  Trenton  lies  npon  the  slates  of 
the  so-called  Qnebec  group.  The  greater  portion  of  this  latter  doubtless 
belongs  to  a  series  which  includes  the  typical  Calciferous  as  a  stage,  but 
the  stratignraphical  relations  of  the  latter,  as  seen  near  Poughkeepsie,  to 
the  Cambrian  slates  remain  to  be  determined. 

Man  has  lately  studied  the  lower  Paleozoic  rocks  of  Bohemia,  where  he 
fomid  the  stages  B  and  0  of  Barrande  to  rest  unconformably  upon  stage 
A,  the  latter  being  composed  of  crystalline  rocks,  which  Marr  compares 
with  the  Pebidian  of  Wales  (Huronian) }  B  he  considers  to  represent 
the  Harlech  beds,  at  the  base  of  the  Welsh  Cambrian,  while  C  and  D 
are  equivalent  to  the  Lingula  flags  and  the  Tremadoc,  followed,  how- 
ever, by  representatives  of  the  Arenig  and  Bala.  These  divisions  thus 
indnde  representatives  of  the  first  and  second  faunas  of  Barrande, 
while  the  succeeding  stages  E  and  F  contain'  his  third  fauna.  It  is 
in  D  that  are  found,  according  to  Barrande,  what  he  described  as 
^'  colonies  "  of  the  third  fauna,  which  he  supposed  had  existed  there  con- 
temporaneously with  the  second  fauna.  Marr,  however,  after  detailed 
stratigraphical  studies,  considers  these  apparent  associations  to  be  due 
entirely  to  physical  disturbances,  or,  in  other  words,  that  they  are  to  be 
explained  by  faults  and  folds  by  which  the  younger  have  been  involved 
in  the  older  strata. 

Marr  has  also  discussed  the  qaestion  of  nomenclature  and  classification 
of  the  lower  Paleozoic  rocks,  in  opposition  to  the  views  of  Barrande,  and 
in  support  of  the  use  of  the  term  Cambrian  in  its  original  and  historic 
sense.  The  difficulties  in  the  way  of  arriving  at  a  general  application  of 
the  term  Cambrian  to  the  upper  division  of  Sedgwick's  system,  which 
Mnrchison,  by  a  mistake  in  stratigraphy,  included  in  his  Silurian,  are, 
however,  so  great  that  its  g'eneral  adoption  seems  impossible,  and  it  is 
to  meet  this  state  of  things  that  the  distinctive  term  Ordovician  or 
vJrdovian  has  been  proposed  for  this  division  of  the  lower  Paleozoic 
rocks. 

Lapworth,  in  the  Oeological  Magazine  for  June  and  July,  1881,  has 
made  a  detailed  comparison  between  the  lower  Paleozoic  rocks  of  Great 
Britain  and  Scandinavia,  and  Schmidt  has  done  the  same  for  the  Baltic 
provinces  of  Bussia. 

OLASSIFIOATION  OF  EOZGID  AND  PALBOZOIO  BOOKS. 

For  the  better  understanding  of  the  nomenclature  of  the  great  sub- 
divisions of  the  Bozoio  and  lower  Paleozoic  rocks  referred  to  in  the 
preceding  pages,  a  brief  summary  is  subjoined,  numbered  in  ascend- 
ing order. 
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▲.— EOZOIC  OB  ABCHiBAN. 

1.  Laurentian.  (Logan  and  Hunt,  1854.) — Lower  Laorentian  of  Logan. 
This,  as  originally  defined  by  the  geological  sorvey  of  Oanadayindnded 
a  lower  division  of  granitoid  gneiss,  apparently  without  limestones 
{Ottawa  gneiss  of  Hunt),  and  an  upper  division  (Orenville  series  of 
Logan)  consisting  of  gneisses  with  bands  of  granular  limestone, 
quartzite,  and  iron-ores,  a  probable  unconformity  existing  between  the 
two.  The  lower  of  these  may  probably  correspond  to  the  Lewisian  and 
the  upper  to  the  Dimetian  of  Great  Britain,  and  it  may  be  found  de- 
sirable to  adopt  the  name  of  Lewisian  for  the  Ottawa  gneiss,  and  to 
restrict  the  name  of  Laurentian  to  the  Orenville  series.  Both  of  these 
are  probably  included  in  the  older  gneiss  of  the  Alps. 

2.  Norian.  (Hunt,  1871.) — Upper  Laurentian  or  Labradorian  of  Lo- 
gan. The  hypersthenite  rocks  of  Maculloch  and  Emmons,  a  series 
in  which  granitoid  and  gneissoid  rocks,  essentially  composed  of  anor- 
thic  feldspars,  predominate,  with,  however,  intercalated  gneisses,  quartz- 
ites,  and  limestones  resembling  those  of  the  Laurentian. 

3.  Arvonian.  (Hicks,  1878.) — The  hdlleflinta  or  petrosilex  gronp  of 
Sweden  and  Wales,  consisting  essentially  of  granular  or  cryptociystal- 
line  quartzo-feldspathic  rocks,  often  jasper-like,  but  becoming  gneissoid 
or  x>orphyritic,  interstratifled  with  more  or  less  of  argillaceous,  ehloritio 
and  homblendic  rocks  like  those  of  the  succeeding  Huronian  series,  in 
the  base  of  which  it  was  at  first  included  in  North  America,  but  from 
which  it  seems  generally  separated  both  in  North  America  and  in  Wales 
by  a  stratigraphical  break. 

4.  Huronian.  (Hunt,  1855.) — The  Pebidian  of  Hicks,  and  the  lower 
part  of  the  pietre  verdi  or  greenstone  group  of  Italy. 

5.  Montalhan.  (Hunt,  1871.) — ^The  younger  gneisses,  leptinites,  horn- 
blendic  and  micaceous  schists  of  North  America  and  central  Europe; 
the  Upper  Pebidian  or  Orampian  of  Hicks;  included  by  Oastaldi  in  the 
pietre  verdi  zone  of  northern  Italy. 

6.  Taconian,  (Hunt,  1878.) — ^Primitive  quartz-fbck,  lime-rock,  and 
argillit^e  of  Eaton;  Lower  Taconic  of  Emmons.  Primal,  Auroral,  and 
Matinal  of  Rogers,  in  eastern  Pennsylvania;  Itacolumite  group  of 
Lieber. 

[In  1870,  the  name  of  Terranvan  was  proposed  by  Hunt  to  indnde 
the  groups  above  numbered  5  and  6;  but  was  abandoned  by  him  in 
1871,  when  the  name  of  Montalban  was  suggested  for  5.] 

7.  Keweenian, — The  name  of  Keweenaw  group,  1873,  and  Keweenian, 
1876,  was  employed  by  Hunt  to  distinguish  the  so-called  Upper  Cop- 
per-bearing rocks  of  Lake  Superior,  which  have  been  shown  to  be 
younger  than  the  Huronian  and  Montalban,  and  older  than  the  Cam- 
brian (Potsdam).  Though  they  occupy  a  horizon  not  fkr  from  the  Ta* 
€onian  they  differ  widely  from  it  in  character,  and  constitute  a  distinct 
series  whose  chronological  relations  to  the  latter  cannot  yet  be  deter- 
mined. 
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B.— PALEOZOIC. 


8.  CamMan. — ^Lower  and  Middle  Cambrian  of  Sedgwick ;  Gambrian 
and  Primordial  Silarian  of  Mnrchison,  containing  the  first  fanna  of 
Barrande.  Embraces  in  North  America  the  Menevian  or  Acadian,  the 
Potsdam  and  Galciferoos  divisions  of  the  New  York  system,  and  the 
Upper  Taconic  of  Emmons  or  Quebec  group  of  Logan. 

9.  Ordovician  or  Ordovian.  (Lapworth,  1879.)— Upper  Cambrian  of 
Sedgwick;  Lower  Silurian  of  Murchison;  Cambro- Silurian  and  Siluro- 
Cambrian  of  others,  containing  the  second  fauna  of  Barrande.  Em- 
braces in  North  America  the  Chazy,  Trenton,  TJtica,  and  Loraine  divi- 
sions of  the  New  York  system. 

10.  Silurian.  (Sedgwick) — Upper  Silurian  of  Murchison,  containing 
the  third  fauna  of  Barrande.  Includes  in  North  America  the  Oneida, 
Clinton,  Niagara,  and  Lower  Helderberg,  of  the  New  York  system,  with 
the  intercalated  Onondaga  or  Saliferous  group. 

11.  Devonianj  or  Erian  of  Dawson ;  the  Erie  division  of  the  New  York 
system. 

12.  Carboniferous. 

PALEOZOIC  BOOKS  OF  COLORADO. 

S.  F.  Emmons  has  given  in  the  report  of  the  United  States  geological 
surrey  for  1881,  an  account  of  the  geology  of  the  Leadville  district  in 
Colorado,  where  the  Paleozoic  rocks  are  associated  with  numerous  erupt- 
ive masses  and  contain  large  deposits  of  argentiferous  lead-ores,  which 
have  given  to  the  region  its  economic  importance.  To  the  west  of  the 
Frout  or  Colorado  Bange  rises,  with  a  gentle  slope  to  the  east,  the  Mus- 
qaito  or  Park  Bange,  attaining  11,000  feet,  and  sinking  abruptly  on 
the  west  to  the  Arkansas  Valley.  This,  which  is  sixty  miles  long  and 
fifteen  miles  wide,  is  limited  to  the  west  by  the  broad  and  lofty  Sa- 
watch  Bange.  Within  the  valley,  on  the  western  flank  of  the  Musquito 
Bange,  is  situated  Leadville,  10,150  feet  above  the  sea.  We  here  find 
reposing  on  the  Eozoic  rocks  of  the  range  a  series  of  Paleozoic  strata 
consisting  in  ascending  order  (1)  of  200  feet  of  strata,  chiefly  quartzites, 
described  as  Gambrian ;  (2)  200  feet  of  white  dolomitic  Silurian  lime- 
stone, to  which  succeed  (3)  about  4,000  feet  of  Garboniferous  strata. 
Laving  at  their  base  200  feet  of  blue  limestone,  and  at  the  summit  from 
1,000  to  1,500  feet,  the  Weber  grits  and  shales  intervening.  The  Eanab 
section  on  the  Colorado  exhibits  a  similar  thickness,  a  remarkable  con- 
trast with  the  Wahsatch  in  Utah,  where  King  found  a  series  of  30,000 
feet  of  Paleozoic  strata,  including  at  the  base  12,000  feet  of  sandstones 
and  shales,  regarded  as  Gambrian,  but  without  observed  fossils  save  in  a 
few  feet  at  the  top,  which  carry  a  Potsdam  fauna.  The  Mesozoic  of  the 
Leadville  region,  which  probably  attained  1,000  feet,  has  been  removed, 
bat  the  Paleozoic  strata  include  eruptive  rocks,  mostly  of  the  Mesozoic 
period.  These,  which  are  described  as  quartziferous  porphyries,  some- 
times granite-like,  and  diorites,  are  found  in  the  Paleozoic  series  as  inter- 
H.  Mis.  26 ^22 
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posed  sheets,  wliich  were  spread  out  between  deep-lying  sedimentary 
strata  before  the  folding  and  faulting  of  the  latter.  A  layer  of  white 
quartziferous  porphyry  overlies  the  blue  limestone  in  the  lower  part  of 
the  Carboniferous,  and  varies  from  1,000  to  100  feet  in  thickness,  or  thins 
out  altogether.  Other  sheets  of  eruptive  rock  are  found  in  the  quartz- 
ite  below  and  at  various  other 'horizons,  in  parts  of  the  region  as  high 
as  the  Jurassic.  The  ores  of  the  district,  principally  argentiferous 
galena,  and  the  products  of  its  alteration,  are  found  chiefly  in  the  blue 
limestone  beneath  the  great  porphyry  sheet,  but  also  in  the  white  dol- 
omite below,  and  even  in  the  quartzite.  They  occur,  as  is  usually  the 
ease  in  deposits  of  this  nature,  in  irregular  cavities  in  the  limestone.  Em- 
mons is  disposed  to  believe  the  source  of  the  metals  to  be  in  the  eruptive 
rocks,  from  which  they  have  been  dissolved  by  infiltrating  waters  and 
deposited  among  the  sedimentary  rocks.  But  it  is  to  be  remembered 
that  we  find  similar  ore-deposits  in  limestones  where  eruptive  rocks  are 
absent,  as  in  parts  of  Kevada,  for  example,  and  in  the  Mississippi  Val- 
ley. The  deposition  of  the  ores  at  Leadville  is,  however,  shown  to  have 
been  posterior  to  the  intrusion  of  the  igneous  rocks  and  anterior  to  the 
faulting  of  the  strata. 

GRAND  OAKON  OF  THE  COLORADO. 

Dutton,  in  his  studies  of  the  Grand  Cafion  district,  just  published  by 
the  United  States  Geological  Survey,  has  given  important  details  mth. 
regard  to  its  geological  history,  which  throw  light  on  the  differences  ob- 
served in  the  thickness  of  the  Paleozoic  rocks  in  different  parts  of  the 
great  western  region.*  He  shows  that  while  Cambrian,  Silurian,  and 
Devonian  beds  are  frequently  met  with,  the  great  Carboniferous  series, 
for  the  most  part,  rests  directly  in  this  region  on  the  Eozoic.  Where 
the  older  Paleozoic  strata  underlie  the  Carboniferous,  they  are  uncon- 
formable and  have  been  subject  to  erosion.  This  is  the  case  in  Kevada, 
Utah,  and  in  central  and  western  Arizona.  Beginning  at  the  base  of 
the  Carboniferous,  there  is  throughout  this  region  apparently  a  contin- 
uous and  conformable  series  of  sediments  to  the  top  of  the  Cretaceous. 
The  Grand  Canon  of  the  Colorado,  some  5,000  or  6,000  feet  in  depth,  is 
excavated  from  4,000  to  4,500  feet  in  the  Carboniferous,  the  remainder 
being  in  Eozoic  and  in  some  parts  in  lower  Paleozoic  strata.  The 
Carboniferous  here  has  at  its  base  about  1,800  feet  of  limestone,  foUowed 
by  shales  and  sandstone,  and  terminated  by  about  700  feet  of  limestone. 
Above  this  come  Permian,  Triassic,  Jurassic,  and  Cretaceous  rocks,  suc- 
ceeded by  the  Eocene,  which  forms  the  High  Plateau  region  of  southern 
Utah,  the  interval  from  the  top  of  the  Eocene  to  the  Carboniferous  be- 
ing there  from  4,000  to  5,000  feet.  Eastward,  towards  the  Uinta  Mount- 
ains, the  Eocene  itself,  however,  attains  a  greater  thickness,  making 
there  the  whol&  volume  of  deposits  above  the  Carboniferous  not  I^s 
than  10,000  feet.  Dutton  concludes'  that  while  the  lower  limestones  of 
the  Carboniferous  were  formed  in  somewhat  deep  water,  the  whole 
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of  the  sncceeding  deposits  were  laid  down  ia  shallow  seas  near  tide- 
level,  thas  indicating  a  gradual  subsidence  from  Carboniferous  time, 
goiDg  on  pari  passu  with  sedimentation.  The  Cretaceous  sea,  which 
marked  the  close  of  this  order  of  things,  appears  to  have  extended  from 
the  Gulf  of  Mexico  to  the  Pacific,  with  the  exception  of  narrow  land- 
areas.  At  the  close  of  the  period,  great  movements  took  place  in  this 
area,  followed  by  erosion,  which  allowed  Eocene  fresh-water  beds  to  be 
deposited  in  some  places  over  Jurassic  strata  to  the  thickness  in  parts, 
as  we  have  seen,  of  5,000  feet.  It  is  difficult  to  separate  the  succeeding 
Miocene  from  the  later  Eocene,  and  we  have  here  no  ^evidence  of  Plio- 
cene deposits.  These  were  times  of  gradual  emergence.  At  the  close 
of  the  Miocene  was  an  uplift  of  2,000  or  3,000  feet,  and  at  the  close  of 
the  Pliocene  a  still  greater  one  of  3,000  or  4,000  feet.  In  these  later 
Tertiary  times  jsame  the  great  north  and  south  faults  of  the  Plateau 
legioD,  already  described  by  Powell,  producing  displacements  of  many 
thousand  feet,  and  bringing  in  one  case  the  Eocene  against  the  Carbon- 
iferous. 

The  great  and  widely-spread  volcanic  activities  of  the  region  began  in 
31  iocene  and  continued  until  recent  times.  The  first  erosion  of  the  Grand 
Caiion  took  place  at  the  close  of  the  Cretaceous,  or  a  little  later.  The 
process  went  on  rapidly  through  the  subsequent  times  of  elevation,  but 
has  now  reached  a  period  of  comparative  quiescence.  The  glacial  age, 
sncceeding  the  Pliocene,  was,  according  to  Dutton,  here  marked  by 
pluvial  rather  than  glacial  action. 

J.  J.  Stevenson,  in  a  report  on  the  geological  survey  under  Captain 
Wheeler,  has  given  details  of  the  geology  of  parts  of  southern  Colorado 
and  New  Mexico,  along  a  continuation  of  the  Sangre  de  Cristo  Bange,  of 
which  he  notices  the  Eozoic  rocks,  before  designated  by  Hunt  as  in 
part,  at  least,  Laurentian.  Upon  these,  to  the  eastward,  rest  Carbonif- 
erous strata,  while  farther  east  Cretaceous  strata  repose  either  directly 
npon  the  latter  or  upon  the  Eozoic,  together  with  some  beds  which  may 
be  Jura-Trias,  and  elsewhere  Tertiary  rocks.  Stevenson  discusses  at 
some  length  the  relations  of  the  Laramie  group,  and  gives  new  reasons 
for  believing  it  to  be  true  Upi)er  Cretaceous. 

TBIAS  OF  EASTERN  NOBTH  AMEBIOA. 

W.  M.  Davis  has  studied  the  Trias  of  the  Atlantic  border,  with  its 
included  trappean  (diabasic)  rocks,  as  seen  in  the  Connecticut  Valley 
and  in  New  Jersey.  These  igneous  rocks,  according  to  him,  occur  in 
three  different  relations  to  the  associated  sandstone :  (1)  as  dikes  cut- 
ting the  strata,  (2)  as  intruded  sheets,  often  of  great  extent  and  thick- 
ness, lying  in  nearly  all  cases  confonnably  between  the  layers  of  sedi- 
mentary rock ;  (3)  as  overflowed  sheets,  equal  in  extent  and  thickness 
to  the  last,  but  poured  out  at  the  surface  during  the  formation  of  the 
sandstones.  Examples  of  the  dikes  are  seen  near  l^ew  Haven,  Conn., 
from  100  to  200  feet  thick,  with  a  transverse  columnar  structure.    These 
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mark  probably  the  channels  through  which  the  material  of  the  great 
sheets  was  brought  np.    They  have  prodaced  a  very  limited  alteration 
proportionate  to  their  breadth,  of  the  adjacent  strata.     The  beds  of 
trap  of  the  second  class  have  altered  the  sedimentary  strata  both  above 
and  below  them,  and  are  not  accompanied  by  amygdaloids.    To  this 
class  belong,  according  to  Davis,  the  Palisades  of  the  Hudson  and  the 
range  from  West  Bock  northward  near  New  Haven.    To  this  maybe 
added  a  great  dike  at  Lambertville,  on  the  Delaware,  above  which 
tourmaline,  epldote,  and  specular  iron  have  been  developed  in  the 
sandstone.     The  existence  in  the  regions  in  question  of  trappean 
masses  of  the  ^  third   class,  or  overflows,  has  not   been    generally 
recognized,  although  maintained  by  Edward  Hitchcock  for  the  Con- 
necticut Valley,  and  also  by  Dawson  for  the  Trias  of  Nova  Scotia. 
These  subaerial  or  subaqueous  beds  are  generally  very  amygdaloidal  in 
their  upper  portions,  and  sometimes  at  their  base.    The  underlying  sed- 
imentary rock  is  but  slightly  affected,  and  the  overlying  bed  not  at.  all. 
Tufaceous  layers  sometimes  accompany  these  overflows,  and  fragments  of 
trap  are  occasionally  found  in  the  overlying  sediments.    These,  as  Daw- 
son has  shown,  are  frequent  in  Nova  Scotia.    Examples  of  these  over- 
flows are  seen  in  Mounts  Tom  and  Holyoke,  in  the  Connecticut  Valley, 
and  in  their  continuation  in  the  Hanging  Hills  of  Meriden;  also,  as 
lately  shown  by  Professor  Emerson,  in  the  Deerfield  mass.    Davis  next 
proceeds  to  consider  the  question  of  the  general  monodinal  arrange- 
ment of  the  strata  in  the  two  Triassic  areas  in  question,  the  dip  in  the 
Gonnecticut  Valley  being  to  the  eastward  at  angles  generally  fiom  10^ 
to  20O,  and  more,  and  in  New  Jersey  and  Pennsylvania  to  the  westward, 
with  a  similar  inclination.    H.  D.  Bogers  supposed  an  original  obliquity 
of  deposition;  Kerr,  a  broad  anticlinal  fold  in  originally  horizontal 
strata,  the  belts  of  eastward  and  westward  dipping  beds  representing 
respectively  the  eastern  and  western  portions  of  such  antiolinals,  from 
which  the  remainder  had  been  removed  by  erosion ;  while  E.  Hitchcock 
and  Le  Gonte  imagined  a  simple  monoclinal  tilting.    This  would  involve 
an  enormous  thickness  of  strata,  amounting,  as  Persifor  Frazer  has 
shown,  to  over  50,000  feet  for  one  measured  section  in  Pennsylvania,  a 
conclusion  for  many  reasons  inadmissible.    In  the  view  of  Davis,  lateral 
compression  of  the  horizontally  deposited  beds  produced  a  series  of 
folds  with  peculiar  distortion,  having  the  form  of  long,  ^'  shallow  oral 
dishes  or  boats,  of  gentle  curvature,  canted  over  a  little,  and  fiEMOilted 
on  the  side  of  the  general  monoclinal  dip."    A  careful  study  of  the  over- 
flows has  enabled  him  to  establish  well-marked  horizons,  and  thus  sat- 
isfactory evidence  is  obtained  that  the  strata  have  been  both  folded  and 
£aulted.    In  this  way  is  explained  the  general  crescent-like  forms  of  the 
trappean  beds,  which  everywhere  present  their  convex  sides  to  tiie  up- 
ward slope;  that  is  to  say,  westward  in  the  Gonnecticut  Valley  and 
eastward  in  New  Jersey.    The  great  intruded  sheets  of  trap  which  occur 
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only  near  the  base  of  the  sandstone  series  are  compared  with  the*  west- 
em  Ia<scolites. 

It  is  satisfactory  to  find  that  the  monoclinal  structure  of  these  Meso- 
zoic  areas  is  due  to  an  arrangement  not  unlike  that  which  is  to  be  met 
with  in  the  Paleozoic  and  still  older  rocks  along  the  western  border  of 
the  Atlantic  belt  from  Quebec  to  Alabama,  where,  as  the  result  of  faulta 
with  uplifts  on  the  eastward  side,  the  newer  rocks  not  only  seem  to 
pass  beneath  the  older,  but  in  many  cases  are  actually  overlaid  by  them. 
J.  J.  Stevenson  has  lately  re-examined  and  carefully  mapx>ed  the  suc- 
cessive parallel  faults  in  southwest  Virginia,  by  which  the  basal  beds 
of  the  Paleozoic  are  repeatedly  brought  up  against  the  coal  measures. 

SEBPENTINE  BOOKS. 

Serpentine  was,  by  the  older  geologists,  regarded  as  intrusive,  and 
l>y  many  supposed  to  be  derived  from  various  eruptive  rocks  by  a  proc- 
ess of  metasomatosis,  while  others  have  supposed  it  to  be  formed,  as 
IS  doubtless  often  the  case,  by  epigenesis  from  olivine  rock,  which  was 
silso  regarded  as  eruptive.  The  late  studies  by  Br5gger  and  others  of 
the  olivine  rocks  of  Norway  have  shown  these  to  be  clearly  of  aqueous 
origin,  and  contemporaneous  with  the  inclosing  strata,  thus  supporting 
the  views  of  those  who  have  always  held  to  the  aqueous  origin  of  the 
^eat  rock-masses  of  serpentine. 

The  serpentines  of  Anglesea,  of  Cornwall  and  of  parts  of  Scotland  are, 
according  to  Bonney,  to  be  regarded  as  intruded  among  the  accompany- 
ing crystalline  schists,  while  Hicks  and  others  regard  these  same  ser- 
pentines in  Anglesea  and  in  Scotland  as  contemporaneous  stratified  de- 
posits in  Huronian  (Pebidian)  rocks.  The  indigenous  character  of  the 
^terpentines  and  gabbros  from  the  granulite  rocks  of  Saxbny  is,  accord- 
ing to  Gredner,  not  doubtful.  These  latter,  as  already  noticed,  are 
probably  to  be  referred  to  the  Montalban  or  younger  gneiss  series,  in 
Tvhichy  as  Hunt  has  shown,  are  included  also  the  bedded  serpentines 
svnd  olivine  rocks  found  in  the  Blue  Bidge  in  North  Carolina. 

The  question  of  the  eruptive  or  the  indigenous  character  of  the  simi- 
lar  serpentine  rocks  (often  containing  olivine)  found  in  the  upper  gneisses 
of  the  St.  Oothard  has  been  discussed  at  length  by  Stapft,  who  has  had 
^  favorable  opportuity  of  studying  them  in  directing  the  construction 
of  the  railway-tunnel  just  opened  through  that  mountain.  He  main- 
tains,  with  regard  to  the  origin  of  serpentines,  the  view  first  put  forth 
l>y  Hunt,  that  the  material  of  these  serpentine  rocks  was  originally  de- 
posited from  water,  as  hydrous  magnesian  silicates,  in  conformably  inter- 
posed beds  among  the  inclosing  sediments. 

In  the  subsequent  crystallization  of  the  sediments  he  supposes  the 
magnesian  silicate  to  have  become  an  anhydrous  olivine  or  enstatite- 
rock,  fi^m  which  by  epigenesis  at  a  later  period  serpentine  has  been 
formed,  a  process  not  yet  complete,  as  shown  by  the  presence  of  included 
grains  of  olivine.    Movements  of  the  earth's  crust  by  folding  and  fault- 
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ing  have  distorted  and  broken  np  the  magnesian  strata,  and  have 
forced  the  tough  and  hard  rock  through  or  along  fissares  in  the  surroand- 
ing  and  more  yielding  strata,  thos  giving  rise  to  the  deceptive  appear- 
ance of  intrusion.  Stapft  adduces  evidence  to  show  that  these  displace- 
ments took  place  while  these  rocks  were  in  the  solid  state,  and  cites  the 
existence  of  polished  and  striated  surfaces,  and  of  fissures  filled  with  a 
friction-breccia  as  evidence  of  this.  In  parts  of  the  section  at  the  St 
Gothard,  the  conformable  interstratification  of  the  serpentine  with  other 
rocks  is  apparent. 

In  some  parts  of  Italy,  notably  in  Tuscany  and  Liguria,  are  areas  oj 
serpentine  which,  .appearing  in  regions  among  Tertiary  strata,  have 
been  by  most  geologists  regarded  as  eruptive  and  posterior  to  these. 
These  serpentines  are,  however,  accompanied  by  euphotides  and  schist- 
ose rocks,  and  are  admitted  to  resemble  very  closely  the  serpentines 
which,  with  similar  associations,  are  found  in  the  pietre  verdi  or  Hu- 
ronian  series  of  northern  Italy.  Gastaldi,  as  is  well  known,  asserted 
that  these  so-called  newer  and  eruptive  serpentines  were  but  portions  of 
this  underlying  ancient  series,  which,  as  the  result  of  uplifts,  faults,  and 
erosions,  are  exposed  in  the  midstof  more  recent  deposits.  This  opinion, 
although  much  controverted,  is  shared  by  Jervis  and  by  Hunt  The 
latter,  from  his  examinations  of  these  rocks,  in  parts  of  Liguria  and  of 
Tuscany,  maintains  that  this  view  is  the  only  one  in  accordance  with 
the  facts. 

ANTHRACITE  COAL. 

The  generally  received  opinion  that  anthracite  has  been  formed  by  a 
subsequent  alteration  of  bituminous  coal,  and  is  in  some  way  connected 
with  disturbance  of  the  inclosin  g  strata,  has  been  contested.   The  present 
writer  has  long  maintained  that  differences  connected  with  the  original 
conditions  of  formation  have  given  rise  to  the  anthracite,  bituminous,  and 
semi-bituminous  coals  of  Pennsylvania,  which  <<bave  been  the  result  of 
decompositions  going  on  at  ordinary  temperatures."    Later  studies  by 
Franklin  Piatt,  of  the  geological  survey  of  that  State  (Report  G  G.), 
are  in  point.    In  Sullivan  County,  to  the  northwest  of  the  great  anthra- 
cite region,  where  the  strata  are  affected  only  by  broad,  gentle  undula- 
tions, is  a  small  outlying  coal-area  known  as  the  Bernice  or  Loyalsock 
basin.    Here  are  exposed  two  coal-seams  near  the  base  of  the  measures. 
The  upper  one,  eleven  feet  thick,  lying  beneath  eighty  feet  or  more  of 
thin-bedded  sandstones,  is  an  anthracite,  while  sixty-five  feet  below  is  a 
seam  of  two  feet,  beneath  five  feet  of  shale,  which  has  the  composition  of  a 
semi-bituminous  coal.    The  ratio  of  volatile  matters  to  the  fixed  carbon, 
deducting  ash,  water,  and  sulphur,  is,  according  to  Mr.  Greath,  for  the 
first,  1 :  10.289 ;   and  for  the  second,  1 : 4.132.    Another  seam  in  this 
basin  not  certainly  identified  with  either  of  the  above  consists  of  two 
benches  separated  by  six  feet  of  shale,  the  upper  bench  being  semi- 
bituminous  and  the  lower  an  anthracite,  with  ratios,  respectively,  1 : 2.627 
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and  1 :  G.932.  The  upper  coal  of  the  Bernice  basiu  is  largely  mined  and 
sold  as  anthracite,  but  is  softer,  and  lacks  the  asnal  conchoidal  fracture, 
resembling  rather  that  of  the  Lykens  Valley  than  the  more  eastern 
anthracites. 

CHEMICAL  GEOLOGY. 

That  watery  solutions  have  been  the  efficient  agents  in  the  formation 
of  metalliferous  deposits  is  now  generally  admitted,  alike  for  those  con- 
temporaneous with  the  stratiiication,  and  for  posterior  accumulations, 
whether  in  cavities  produced  by  erosion,  as  in  limestone  rocks,  or  in 
fissures  resulting  from  movements  in  the  earth's  crust.  That  the  proc- 
ess of  the  transport  and  deposition  of  metals  by  solutions  has  been 
going  on  from  very  early  geological  periods  to  the  present  has  also  been 
recognized.  The  comparative  recency  of  deposits  like  the  great  gold 
and  silver  bearing  Comstock  lode,  for  example,  is  well  known,  and  Phil- 
lips and  Kolland  have  shown  that  thermal  waters  are  even  now  giving 
rise  to  deposits  of  sulphureted  ores,  which  lead  to  the  conclusion  that 
the  great  lode  in  question  has  been  formed  by  mineral  solutions,  of  which 
the  hot  springs  of  the  vicinity  are  the  actual  representatives. 

In  the  Coast  Eange  of  California  the  Cretaceous  and  Tertiary  strata 
were  greatl)^  disturbed  at  the  close  of  the  Miocene,  following  which,  as 
is  well  known,  was  a  period  of  volcanic  activity  prevailing  through  Plio- 
cene time  and  perhaps  later.  The  springs  of  heated  waters  charged 
with  soluble  and  gaseous  sulphids  {solfatarcLs)^  still  abundant  in  the  re- 
^on,  are  probably  connected  with  this  former  vulcanism.  Of  this  solfa- 
taric  action  the  Sulphur  Bank,  as  it  is  called,  on  Clear  Lake,  ninety 
miles  north  of  San  Francisco,  furnishes  a  remarkable  example.  Here  a 
layer  of  volcanic  rock,  described  as  augite-andesite,  which  overlies  the 
highly  inclined  sedimentary  strata,  is  found  decayed  at  the  surface  to  a 
white  granular  earth,  while  lower  down  in  the  mass  are  "bowlders  of 
decomposition,"  consisting  of  nuclei  of  the  same  rock,  still  undecomposed. 
The  interstices  of  the  mass  are  filled  with  crystalline  sulphur,  which  in 
descending  is  replaced  by  cinnabar.  An  open  cutting  to  a  depth  of  about 
forty  feet  in  the  nearly  vertical  sedimentary  strata,  not  far  froih  the  edge 
of  the  volcanic  cap,  discloses  between  harder  layers  a  stratum  consist- 
ing of  a  soft  breccia  of  fragments  of  sandstone  and  shale,  with  interposed 
bluish  clay  or  mud,  impregnated  with  cinnabar  and  pyrites,  through 
which  rise  hot  alkaline  waters,  carrying  sulphydric,  carbonic,  and  boric 
acids.  The  outcrop  of  this  bed  of  rubble  or  breccia  has  been  traced,  and 
elsewhere  mined  for  cinnabar. 

Messrs.  Joseph  Le  Conte  and  W.  B.  Eising  have  described  further 
observations  made  in  levels  driven  from  a  shaft  sunk  with  the  object  of 
exploring  the  strata  beneath  the  lava-cap.  One  level,  at  a  depth  of  150 
feet,  after  traversing  seventy  feet  or  more  of  barren  sandstone  and  shale, 
comparatively  dry  and  cool,  reached  a  belt  of  brecciated  rock  made  up 
of  fragments  of  sandstone  and  shale  resembling  that  already  described. 
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and  like  it  serving  as  a  channel  throagh  which  rise  waters  having  a  tem- 
perature of  16(P  F.,  holding  carbonates  and  snlphids  of  sodiam  and 
ammoniam  with  borates  and  solphnreted  hydrogen;  free  carbonic 
acid  babbling  up  abundantly.  The  interstices  of  this  breccia  are  lined 
with  cinnabar,  pyrites,  and  silica,  the  first  predominating,  and  some- 
times alternating  with  the  silica,  which  is  gelatinous,  caseous,  and  occa- 
sionally chalcedonic  in  character.  This  irregular  metalliferous  deposit, 
now  in  process  of  formation,  is  in  large  part  in  the  brecciated  stratum, 
but  is  not  confined  thereto,  sometimes  disappearing,  to  reappear  in 
another  stratum,  with  barren  rock  between,  and  at  other  times  diffused 
through  the  shattered  sandstone  on  one  side  or  the  other  of  the  brec- 
cia. The  authors  conceive  this  to  have  been  originally  a  stratum  of 
breccia,  which,  being  less  coherent  than  the  adjacent  beds,  presented  a 
plane  of  weakness,  and  was  more  shattered  by  the  movements  of  the 
strata  than  they.  Where  the  inclination  was  less  steep,  however,  the 
disruption,  and  consequently  the  ore-bearing  fissures,  extended  to  the 
adjacent  beds.  These  deposits,  which  are  wrought  for  cinnabar,  con- 
tain no  sulphur,  except  near  the  surface,  where  its  separation  is  due  to 
the  action  of  atmospheric  oxygen.  The  agency  of  the  alkaline  sulphida 
in  transporting  and  depositing  the  cinnabar  seems  clear.  Details  of 
the  condition  of  the  snlphids  and  the  silica  are  wanting,  but  this  locality 
yields  beautifully  crystallized  cinnabar  enclosed  in  opaline  silica.  J.  A. 
Phillips  moreover  has  shown  that  the  silica  deposited  from  certain 
thermal  waters  in  California,  and  from  the  Steamboat  Springs  in  Washoe 
County,  Nevada,  is  of  the  nature  of  crystalline  quartz. 

The  authors  insist  upon  the  twofold  character  of  the  aetion  going  on 
in  connection  with  these  solfataras.  The  oxidation  of  sulx^hureted 
hydrogen  under  certain  conditions  gives  rise,  as  is  well  known,  to  sul- 
phuric acid,  which,  carried  downward  by  atmospheric  waters,  exerts  a 
solvent  action  on  the  decaying  rocks  and  by  neutralizing  the  ascending 
alkaline  waters,  helps  to  diminish  their  solvent  power,  to  which  result^ 
however,  diminished  temperature  and  pressure  contribute.  These 
studies  are  important  as  throwing  light  on  the  formation  of  veins  and 
other  posterior  deposits  of  minerals  in  rock-masses.  When  we  recall, 
in  this  connection,  the  effects  of  thermal  waters,  as  seen  in  the  masonry 
of  ancient  Boman  baths,  where  various  crystalline  silicates  and  other 
mineral  species  have  be^n  developed  in  historic  times,  we  are  able  to 
understand  many  cases  of  so-called  local  metamorphism,  not  only  in 
visible  proximity  to  igneous  masses,  but  elsewhere  in  sediments  far 
removed  from  such,  where  faults  or  permeable  strata  have  served  as 
channels  to  heated  waters  from  below.  Matters  dissolved  in  these 
waters,  and  others  present  in  the  sediments,  contribute  alike  under 
these  conditions  to  the  genesis  of  crystalline  minerals. 

Hunt  has  described  the  reactions  going  on  independent  of  solfataric 
or  thermal  waters  in  the  auriferous  gravel  of  California.  This  consists 
in  large  part  of  the  ruins  of  feldspathic  and  homblendic  rocks,  holding 
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pyrites  and  lignite  in  the  fonn  of  scattered  tmnks  of  trees.  Where  it  is, 
from  drainage,  subjected  to  snbaerial  decay,  the  pyrites  is  oxidized, 
and  the  silicates  are  decomposed  with  liberation  of  bases  and  much 
silica,  which  is  deposited  in  a  crystalline  form  in  the  fissures  and  cavi- 
ties of  the  gravel,  and  also  produces  a  veritable  petrifaction  of  the  lig- 
nite, by  a  process  which  is  marked  by  three  stages.  The  first  of  these 
is  the  filling  up  of  the  pores  in  the  wood,  the  organic  tissues  remain* 
ing ;  the  second,  the  slow  removal  of  these  by  oxidation,  and  the  third, 
a  fining  up  the  vacant  spaces  thus  left.  After  the  second  stage,  the 
silicious  casts  of  coniferous  wood  are  often  separable  in  the  form  of 
fibers  which  have  been  mistaken  for  asbestos.  A  similar  condition  of 
things  has  been  observed  by  Kerr  in  the  auriferous  gravels  of  I^orth 
Carolina,  where  also  the  decay  of  silicates  and  the  siliciflcation  of  fossil 
wood  is  going  on. 

The  oxide  of  tin,  cassiterite,  which,  like'  quartz,  occurs  crystallized  in 
andent  granitic  veinstones,  appears  like  it  also  to  have  been  deposited 
from  solutions  in  recent  times.  Collins,  in  the  Transactions  of  the  Boyal 
Geological  Society  of  Cornwall,  has  described  his  examinations  of  deer's 
horns  from  the  tin-bearing  gravels  of  the  region,  which  are  impregnated 
with  cassiterite,  and  even  contain  visible  crystals  of  the  mineral.  Some 
of  these  horns  are  so  rich  in  tin-ore  as  to  be  sought  by  the  smelter.  A 
spedmen  examined  by  Collins  of  the  horn  of  the  red  deer  (Cervus  ela- 
phus)  contained  2.6  per  cent,  of  oxide  of  tin  and  1.6  per  cent,  of  pyrites, 
both  of  which  were  seen  by  the  microscope  to  be  indosed  in  the  cdls 
of  the  horn.  The  process  of  stannification  is  thus,  like  that  of  silidfi- 
cation,  one  in  progress  in  modem  times,  though  under  conditions  as  yet 
xmknown  to  us. 
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By  Commander  F.  M.  Gbeen,  U.  8.  Navy. 


In  cousidering  the  geographical  work  of  the  world  in  1881  and  1882, 
while  there  does  not  seem  to  be  any  startling  fact  or  great  discovery 
to  announce,  it  is  evident  that  the  general  interest  in  geographical 
studies  and  researches  is  not  diminishing.  So  many  nations  are  taking 
an  active  part  in  the  endeavor  to  solve  geographical  problems 3  so  many 
interests,  commercial,  scientific,  political,  and  missionary,  are  earnestly 
pushing  inquiry  in  every  direction,  that  each  year  the  field  for  extensive 
and  striking  discovery  becomes  more  limited.  English,  French,  Ger- 
mans, and  Belgians  have  been  vying  with  each  other  to  discover  new 
regions  where  their  trade  may  be  extended,  and  new  routes  by  which 
merchandise  may  be  transported  with  ease  and  economy;  especially  is 
this  the  case  in  Africa. 

Large  portions  of  South  America,  Asia,  Africa,  and  Australia  still 
remain  comparatively  unexplored,  and  for  many  years  to  come  ample 
opportunities  will  be  afforded  for  the  scientific  traveler  to  complete 
our  knowledge  of  details  in  regions  imperfectly  known. 

As  soon  as  any  discovery  of  any  importance  is  made  it  is  at  once 
published  to  the  world,  in  English,  German,  and  French,  in  the  excel- 
lent geographical  periodicals,  from  which,  in  fact,  this  summary  is 
condensed. 

At  the  meeting  of  the  British  Association,  at  York,  in  September, 
1881,  it  being  the  fiftieth  anniversary  of  the  foundation  of  the  associa- 
tion, especial  attention  was  paid  in  the  geographical  section  to  a  review 
of  the  progress  of  geographical  knowledge  during  the  last  fifty  years, 
and  a  most  valuable  essay,  by  the  hydrographer  to  the  Admiralty,  Sir 
F.  J.  Evans,  on  the  progress  of  hydrographic  surveys,  was  read. 

Sir  Frederic  Evans  called  special  attention  to  the  increased  accuracy 
in  determining  astronomically  geographical  positions,  particularly  with 
reference  to  longitudes.  Of  the  fifty  positions  selected  some  years  ago 
for  secondary  meridians  by  the  Admiralty,  the  longitudes  of  thirty  either 
have  been  exactly  verified,  or  are  in  course  of  verification,  by  means  of 
the  electric  telegraph,  nineteen  of  these  verifications  being  made  by  the 
labors  of  officers  of  the  United  States  Navy  and  Coast  Survey. 

An  extensive  work  of  this  sort  has  just  been  completed  by  United 
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States  naval  ofQcers  who  have  measnred  differences  of  longitude  through 
submarine  cables  from  Madras,  by  way  of  Singapore,  Hong-Kong, 
Shanghai,  and  I^agasaki,  to  Wladiwostok  in  Siberia,  connecting  there 
with  the  chain  of  measurements  made  firom  Pulkowa  Observatory  by 
Buasian  officers,  andjoiniugatthe  Madras  end  to  the  Indian  longitudes 
also  determined  electrically  from  Greenwich  by  officers  of  the  great 
trigonometrical  survey  of  India. 

So  accurately  is  it  now  possible  to  perform  work  of  this  kind  that  the 
great  polygon  from  Greenwich  by  way  of  Suez,  India,  China,  Japan, 
Siberia,  and  Bussia,  back  to  Greenwich,  closes  with  an  error  only  of 
thirty-nine  one-hundredths  of  a  second  of  time. 

HYDROGRA.PHT. 

In  almost  all  parts  of  the  world  hydrographic  surveys  have  been 
progressing  by  the  labors  of  officers  of  different  nations,  although  the 
year  has  witnessed  neither  the  inception  nor  the  completion  of  any  great 
undertaking.  In  considering  the  constant  hydrographic  work  in  prog- 
ress on  the  shores  of  our  own  country,  as  well  as  others,  it  must  be 
borne  in  mind  that  from  the  nature  of  the  work  it  must  be  practically 
iuterminable,  for  no  sooner  is  a  chart  of  a  harbor  or  coast  line  published 
than  corrections  are  made  necessary  by  the  changes  in  the  bottom,  and 
consequent  depths  of  water,  caused  by  the  action  of  tidal  and  other  cur- 
rents, as  well  as  by  the  never-ceasing  elevations  and  depressions  of  the 
shore  line,  which  geologists  tell  us  are  all  the  time  going  on. 

On  the  coast  of  the  United  States  the*  work  has  been  prosecuted  zeal- 
ously by  the  officers  of  the  United  States  Coast  Survey,  some  of  the  more 
important  pieces  of  hydrographic  work  performed  being,  in  Maine,  the 
survey  of  Dyer's  and  Gouldsborough  bays ;  in  Massachusetts,  the  exam- 
ination of  Salem  and  Gloucester  harbors  and  of  Pollock  Bip  shoal ;  in 
New  York,  the  resurvey  of  the  lower  bay  of  New  York;  an  examina- 
tion of  changes  in  Delaware  and  Chesapeake  bays ;  a  resurvey  of  Chin- 
coteague  shoals;  a  resurvey  of  Norfolk  harbor;  examination  of  shoals  on 
the  coasts  of  North  and  South  Carolina;  a  resurvey  of  Beaufort  harbor; 
continuation  of  the  hydrographic  survey  of  the  east  and  west  coasts  of 
Florida,  including  the  bars  of  Saint  George's  sound  and  Pensacola  har- 
bor; a  resurvey  of  Key  West  harbor,  and  a  continuation  nearly  to  com- 
pletion of  the  coast  of  Texas.  On  the  PaciiSc  coast,  the  general  hydro- 
graphic  survey  of  the  Califomian  coast  has  been  continued,  as  well  as 
a  survey  of  bays,  inlets,  and  ports  in  Puget  Sound,  and  a  reconnaissance 
of  the  waters  of  Southern  Alaska. 

The  only  important  surveys  executed  under  the  orders  of  the  Navy 
Department  have  been  on  the  west  coast  of  Mexico,  by  Commander 
Philip,  in  the  U.  S.  S.  Banger,  and  a  survey  of  the  Bay  of  Samana,in  the 
island  of  Santo  Domingo,  by  Commander  Bridgeman  in  the  U.  S.  S. 
Despatch.    This  survey  embraced  the  Ynna  and  Barracouta  Biveis  as 


GEOGBAPHY.  349 

fox  as  navigable.  In  the  ciroolation  and  exchange  ot  important  hydro- 
graphic  information  and  the  correction  and  publication  of  charts,  the 
United  States  Hydrographic  Office  has  silently  and  unostentatiously 
contributed  a  very  great  deal  to  geographic  knowledge. 

The  Coast  Survey,  from  an  early  period  in  its  existence,  has  devoted 
much  time  and  expense  to  investigations  of  the  currents  and  tempera- 
ture of  the  Gulf  Stream ;  but  the  appliances  for  both  sounding  and 
ascertaining  temperatures  were  very  imperfect.  The  invention  and  per- 
fection of  the  wire  sounding-machine  and  the  deep-sea  thermometers 
have  afforded  opportunities  for  correcting  former  errors  and  discovering 
new  features  in  hydrographic  science,  so  that  the  results  of  the  last  ten 
year's  work  are  of  more  importance  as  &r  as  our  knowledge  of  the  deep 
sea  goes  than  all  the  work  done  before.  During  the  last  two  years 
Commander  J.  B.  Bartlett  in  the  U.  S.  Coast  Survey  Steamer  Blake 
has  been  engaged  in  an  examination  of  the  Gulf  Stream  not  only  after 
its  full  development  has  been  reached  on  the  coast  of  the  United  States, 
but  where  the  currents  manifest  themselves  at  the  entrances  from  the 
Atlantic  Ocean  to  the  Caribbean  Sea. 

From  the  very  numerous  soundings  and  temperatures  taken  during 
Commander  Bartlett's  cruises,  and  previously  by  Commander  Sigsbee, 
in  the  Gulf  of  Mexico,  the  following  deductions  may  be  drawn,  subject, 
however,  to  modification  in  minor  details:* 

The  equatorial  current  of  the  North  Atlantic  is  deflected  northward 
by  the  coast  of  South  America,  a  portion  of  it  passing  along  the  shore 
of  the  Spanish  Main,  between  Grenada  and  Trinidad.  A  larger  portion, 
however,  pours  into  the  Caribbean  Sea,  between  the  Windward  Islands, 
and  another  part,  proceeding  westward,  north  of  Hayti,  enters  the  Carib- 
bean Sea  by  the  Windward  Passage,  still  more  continuing  along  the 
north  shore  of  Cuba  to  the  Straits  of  Florida.  The  water,  warmed  by  the 
sun  while  passing  over  a  series  of  shoals  and  banks,  is  several  degrees 
warmer  at  the  Windward  Passage  than  at  the  Windward  Islands. 
Proceeding  westward,  the  current,  entering  the  Gulf  of  Mexico  from  the 
Caribbean  Sea,  does  not  make  the  circuit  of  the  Gulf,  and  has  no  nee- 
essaiy  connection  with  the  currents  of  the  Gulf  of  Mexico,  but  passes 
to  the  northward  and  eastward,  Issuing  from  the  Straits  of  Florida  with 
such  addition  as  may  come  from  between  Cuba  and  the  Bahama  Bank. 

The  temperature  of  the  Gulf  Stream,  in  the  early  part  of  its  course, 
rarely  exceeds  83^  in  June  and  July,  except  under  a  very  hot  sun  in 
calm  weather.  By  carefully  measuring  the  area  of  the  cross-section  of 
the  stream  between  Jupiter  Inlet  and  the  Little  Bahama  Bank,  as  well 
as  its  velocity,  it  is  shown  that  the  delivery  is  very  much  less  than  the 
amount  called  for  by  the  volume  of  warm  water  extending  over  the  At- 
lantic Ocean  from  Cuba  to  Norway,  and  heretofore  ascribed  to  the  out- 

*  For  these  dednctionB  the  compiler  Is  indebted  to  an  exceUent  article  in  the  Nation. 
October  5, 1882. 
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ponr  from  the  Galf.  The  stream  varies  from  50  to  100  miles  in  width,  and 
its  velocity  and  temperature  are  both  greater  in  the  middle  than  on  the 
edges*  The  maximum  rate  of  the  cnr.rent  observed  is  said  to  be  five 
miles  per  hour,  and  its  average  rate  is  perhaps  two  and  a  half. 

Instead  of  running  in  a  trough,  as  some  observers  have  described  it, 
the  stream  from  the  Bahama  Banks  to  Hatteras  passes  over  a  rather 
even  plateau,  growing  narrower  to  the  northward.  The  mistake  of  sup- 
posing a  trough  or  groove  to  exist  has  evidently  been  made  by  the  cur- 
rent carrying  away  the  bight  of  the  sounding-line,  and  thus  a  greater 
depth  being  shown.  This  error  is  common  to  all  soundings  made  wiUi 
rope  in  a  current.  The  bottom  in  the  path  of  the  stream,  at  400  £Eith- 
oms,  seems  to  be  swept  clean  down  to  the  hard  coral  rock.  The  cold 
bands  described  by  previous  observers  do  not  seem  to  have  been  met 
with,  and  appear  to  have  been  due  to  local  rain-squalls  or  other  causes 
producing  accidental  inequalities  of  temperature.  Before  the  limits  and 
velocity  of  the  Labrador  or  inshore  cold  current  can  be  described  accu- 
rately, further  soundings  and  serial  temperatures  are  necessary. 

A  deep-sea  thermometer  devised  by  Dr.  Siemens  was  used  on  board 
the  Blake,  and  was  found  principally  useful  in  verifying  the  tempera- 
tares,  which  can  be  ascertained  with  much  more  ease  and  rapidity  by 
the  Miller-Gasella  thermometer. 

The  action  of  the  Siemens  thermometer  depends  upon  the  variations 
in  the  electrical  resista^nce  of  metals  -caused  by  changes  of  temperature. 
Two  resistance  coils,  one  of  which  is  so  arranged  as  to  be  lowered  into 
the  sea  to  any  required  depth,  are  connected  with  a  Wheatstone's  bridge 
and  a  Thomson's  mirror  galvanometer.  The  galvanometer  being  ad- 
justed to  show  zero  when  the  resistances  experienced  by  the  coils  are 
equal,  the  resistance  of  the  coil  on  board  ship  is  made  equal  to  that  of 
the  one  lowered  overboard  by  applications  of  ice  or  warm  water,  and  its 
temperature,  which  will  be  that  of  the  submerged  coil,  ascertained  by  an 
ordinary  thermometer.  In  all  trials  the  accuracy  and  trustworthiness 
of  the  Miller-Gasella  deep-sea  thermometer  were  demonstrated.  As 
opportunities  offer  this  examination  of  the  Gulf  Stream  is  being  con- 
tinued. 

Under  the  direction  of  the  British  Admiralty,  hydrographic  surveys 
have  been  prosecuted  on  the  shores  of  Great  Britain,  in  the  Bed  Sea 
and  Indian  Ocean,  and  on  the  coasts  of  Borneo,  Ghina,  Gorea,  Japan, 
Australia,  the  Fiji  Islands,  West  Indies,  and  Newfoundland,  employing 
five  sloops  of  war,  six  smaller  vessels,  seventy-nine  officers  and  nearly 
six  hundred  men. 

The  officers  of  the  Indian  marine  survey  have  continued  the  survey 
of  the  long  Indian  coast  line  and  the  publication  of  excellent  charts. 

French  surveyors  have  been  engaged  in  perfecting  detailed  surveys 
of  the  French  coasts  and  the  northern  coasts  of  Africa  and  correcting 
the  charts  of  the  Grecian  Archipelago,  while  pushing  forward  the  sur- 
veys of  the  coasts  and  rivers  of  Gochin  Ghina  and  the  Gulf  of  Tonquin. 
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Under  the  ^direction  of  a  G-overnment  commission  composed  of  MM. 
Milne-EdwardSy  Yaillant,  Perrier,  Marion,  de  Falin,  and*  Fischer,  the 
French  gunboat  ^^  le  Trayaillear,"  commanded  by  Lieutenant  Bichard, 
has  carried  out  an  extensive  programme  of  sounding  and  dredging  in 
the  Bay  of  Biscay,  off  the  coast  of  Portugal,  and  in  the  eastern  part  of 
the  Mediljsrranean  Sea.  The  greatest  depths  found  were  2,789  fathoms 
in  the  Atlantic,  and  1,454  fathoms  in  the  Mediterranean. 

The  Spanish  OoTernment  has  undertaken  a  new  surrey  of  the  Med- 
iterranean shores  of  the  Spanish  kingdom,  and  are  also  energetically 
pushing  a  surrey  of  the  entire  Philippine  group. 

FIGUBE  OF  THE  EABTH. 

In  Appendix  "So.  8  to  the  United  States  Coast  Survey  Beport  for  1879, 
Mr.  0.  A.  Schott  discusses  the  deflection  of  the  plumb  line  along  the 
oblique  arc  from  Calais,  Me.,  to  Atlanta,  Ga.,  and  demonstrates  the  su- 
perior accuracy  of  Clarke's  elements  of  the  spheroid  figure  of  the  earth 
over  those  determined  by  Bessel.  So  evident  is  this  superiority  that 
the  substitution  of  Clarke's  spheroid  for  Bessel's  as  the  surface  of  de- 
velopment for  all  Coast  Survey  maps  of  the  Atlantic  and  Oulf  coasts 
is  recommended,  it  having  already  been  adopted  for  the  charts  of  the 
Pacific  coast.  When  this  arc,  already  1,200  miles  long,  is  extended  4^^ 
farther  to  Mobile  Point,  the  Atlantic  and  Oulf  coast  systems  of  triangu- 
lation  will  be  united,  and  the  value  of  the  arc  for  geodetic  purposes  will 
be  increased  25  per  cent. 

The  European  Association  for  the  Measurement  of  Degrees,  formed 
by  geodesists  of  various  nations  in  1861  under  the  auspices  of  Lieuten- 
ant-General  von  Baeyer,  and  having  for  its  objects  the  measurement  of 
arcs  of  meridian  and  parallel,  are  making  arrangements  for  the  comple- 
tion of  an  arc  measurement  extending  from  Palermo  to  Levanger  in 
Norway. 

Work  is  now  in  progress  to  connect  the  general  system  of  Swedish 
triangulation  from  a  point  on  the  frontier  south  of  Christiania  with 
Levanger  as  well  as  another  point  in  Sweden  farther  north.  This  meas- 
urement will  give  an  arc  covering  25j^o  of  latitude,  and  its  discussion 
will  afford  a  valuable  addition  to  geodetic  knowledge. 

Benewed  interest  has  been  manifested  within  the  last  few  years  in 
the  observations  of  pendulum  vibrations  as  bearing  on  the  figure  and 
density  of  the  earth,  and  pendulum  work  which  had  been  suspended  for 
many  years  has  been  resumed  by  the  Government  surveys  in  Europe, 
America,  and  India.  The  pendulum  so  well  used  by  Major  Herschel, 
B.  E.,  in  the  work  of  the  great  trigonometrical  survey  of  India,  has  been 
carried  by  Mr.  Edwin  Smith  of  the  United  States  Coast  Survey,  to 
he  stations  in  New  Zealand  where  he  observed  the  transit  of  Venus 
in  December  last,  and  he  will  observe  its  vibrations  there,  and  afterward 
at  Batavia,  Hong-Kong,  Tokio,  Point  Barrow,  and  San  Francisco. 
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NOBTH  AMEBICA. 

The  geographical  work  of  the  United  States  Coast  Survey  has  con- 
sisted, as  heretofore,  of  topographic  surveys  for  the  exact  definition  and 
delineation  of  the  shore  line,  hydrographic  surveys  and  resurveys  where 
changes  have  taken  place,  of  the  coast,  harbors,  and  rivers,  ^and  in  the 
interior  the  continuation  of  the  observations  for  the  connection  by  tri- 
angulation  of  the  Atlantic  and  Pacific  coasts,  as  well  as  astronomical  de- 
termination of  important  inland  points  and  the  carrying  of  a  double  line 
of  geodesic  levels  from  the  Atlantic  coast  at  Sandy  Hook  to  the  Missis- 
sippi Biver  at  Saint  Louis.  This  line  of  levels  is  marked  by  i>ermanent 
benchmarks  from  2  to  40  miles  apart,  and  when  completed  to  San  Fran- 
cisco will  be  of  great  value  in  furnishing  reference  points  for  measure- 
ments of  elevation.  As  the  details  of  all  this  important  work  will  be 
found  in  the  United  States  Coast  Survey  Beports  for  1881  and  1882,  it 
is  not  worth  while  to  enumerate  them  here. 

The  United  States  Geological  Survey  was  organized  in  the  spring  of 
1879,  taking  the  place  of  several  independent  geological  and  geographical 
surveys  which  had  previously  been  conducted  under  the  direction  of 
the  Interior  and  War  Departments.  During  the  first  two  or  three  years 
of  its  existence  comparatively  little  geographical  work  was  done.  The 
labors  of  the  survey  being  confined  mainly  to  mines  and  nuning,  the 
surveys  were  in  gre»t  part  limited  to  the  making  of  detailed  maps  of 
mining  districts.  There  was,  however,  some  topographical  work  done 
in  Southern  Utah  and  Northern  Arizona,  in  the  neighborhood  of  the 
Grand  Canon  of  the  Colorado,  in  order  to  complete  a  map  commenced 
and  nearly  finished  by  the  survey  of  the  Bocky  Mountain  region.  In 
addition  to  this,  a  survey  was  made  of  the  volcanic  region  of  the  San 
Francisco  peaks  in  Northern  Arizona.  Some  geographical  work  was 
also  done  in  connection  with  Mr.  G.  K.  Gilbert's  investigation  of  the 
history  of  the  ancient  lakes  in  the  Great  Basin,  and  the  climatic  changes 
indicated  by  them,  but  this  was  not  of  a  connected  character. 

In  the  year  1881  it  was  decided  to  increase  the  topographical  force 
with  a  view  of  preparing  maps  for  the  use  of  the  geological  corps. 
Work  was  commenced  in  the  western  part  of  New  Mexico,  in  the  neigh- 
borhood of  Fort  Wingate,  where  a  base  line  was  measured  and  triangn- 
lation  extended  therefrom  in  the  neighboring  region.  A  small  area  of 
country  was  mapped  in  thisneighborhood  and  also  in  the  neighborhood 
of  the  Moqui  towns  in  Northeastern  Arizona. 

In  1882  the  topographical  force  was  largely  increased  and  work  was 
commenced  simultaneously  in  several  different  sections  of  the  country. 
Besides  the  detailed  surveys  of  mining  regions,  a  division  consisting  of 
two  topographical  parties  commenced  work  in  Northern  California  with 
the  view  of  mapping  eventually  the  great  volcanic  range  of  the  Cascades 
extending  across  Oregon  and  Washington  Territory,  preparatory  to  a 
study  of  its  geological  phenomena.    The  triangulation  for  this  division 
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WEB  based  npon  i>oiDts  located  by  the  Coast  aud  Geodetic  Survey. 
About  SyOOO  square  miles  were  mapped  in  the  Coast  and  Cascade  ranges 
and  in  the  volcanic  region  lying  east  of  the  latter. 

Another  division,  consisting  of  one  triangulation  party  and  two  topo- 
graphical parties,  commenced  work  near  Bozeman,  Mont.,  having  in 
view  the  mapping  of  this  country  about  the  heads  of  the  Yellowstone 
and  Missouri  Bivers  and  a  connection  with  the  triangulation  of  the  old 
survey  under  Dr.  Hayden,  which  had  been  extended  from  the  line  of  the 
Union  Pacific  Bailroad  northward  to  the  Yellowstone*  Park.  The  tri- 
angulation was  expanded  from  a  base  measured  in  1879,  near  Bozeman, 
by  the  surveys  west  of  the  one  hundredth  meridian.  The  expansion 
was  effected  and  several  stations  occupied  in  the  mountains,  but  an 
unusually  early  winter  put  a  premature  stop  to  all  operations,  and  but 
little  topographical  work  was  done. 

A  third  division,  consisting  of  one  party  for  triangulation  and  two  for 
topography,  contiuued  the  work  commenced  in  the  preceding  year  in 
Western  "Sew  Mexico  and  Eastern  Arizona.  The  triangulation  was 
extended  to  include  a  very  considerable  area,  and  about  1,500  square 
miles  were  mapped. 

Congress  having  authorized  the  Geological  Survey  to  extend  its  oi>era- 
tions  into  the  older  States  outside  the  public  domain,  work  was  com- 
menced this  year  simultaneously  in  Western  North  Carolina,  Southern 
Virginia,  and  Eastern  Kentucky  and  Tennessee.  Four  surveying  par- 
ties, including  one  for  carrying  on  primary  triangulation,  were  organized 
for  this  work  and  have  been  carrying  it  on  rapidly  and  satisfactorily. 
The  triangulation  was  based  upon  that  of  the  Coast  and  Geodetic  Sur- 
vey along  the  Blue  Eidge,  and  was  thence  extended  westward  nearly  to 
the  Cumberland  Mountains,  and  about  4,000  square  miles  were  mapped, 
the  larger  xK>rtion  of  which  is  in  the  high  mountainous  region  of  North 
Carolina.  It  is  the  intention  of  the  survey  to  push  the  work  of  this 
the  Southern  Appalachian  division  as  rapidly  as  possible,  as  it  is  be- 
lieved that  no  section  of  the  country  will  so  amply  repay  in  a  directly 
economic  manner  the  labors  of  the  geologist  as  this.  Its  immense 
resources  of  coal  and  iron  are  just  beginning  to  be  known,  and  its  mag- 
nificent forests  of  hard  and  soft  wood  timber  are  rapidly  assuming 
great  imi>ortance  in  view  of  the  unprecedented  destruction  of  valuable 
forests  in  other  sections  of  the  country. 

With  the  view  of  commencing  operations  in  the  Ozark  Hills  of  Arkan- 
sas and  Missouri,  a  base  line  was  measured  at  Malvern,  Ark.,  just  at  the 
south-western  border  of  the  hills,  from  which  work  will  be  carried  on 
quite  extensively  during  the  coming  year. 

The  State  geological  survey  of  New  Jersey  has  recently  commenced 

a  detailed  map  of  that  State  on  a  scale  of  one  mile  to  an  inch.    The 

primary  triangulation  is  supplied  by  the  Coast  and  Geodetic  Survey. 

The  topographical  work  is  done  with  the  plane-table;  contours  are  run 

at  vertical  intervals  of  ten  feet  in  the  flat  country  and  twenty  feet  in 
H.  Mis.  20 23 
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the  hilly  regions.  The  first  sheet  has  recently  been  pablished  (1882), 
comprising  the  northeastern  portion  of  the  State. 

The  second  State  geological  survey  of  Pennsylvania,  while  making  no 
pretense  of  publishing  a  map  of  the  State,  has  surveyed  very  considera- 
ble areas  in  connection  with  its  study  of  the  mineral  deposits,  and  a  large 
number  of  maps  have  been  published  during  the  last  three  or  four  years 
ui>on  various  scales  suited  to  the  character  of  the  investigation  which 
they  are  designed  to  illustrate. 

The  State  geologist  of  North  Carolina  has  recently  published  a  map 
of  that  State  on  a  scale  of  10  miles  to  an  inch,  embodying  the  results 
of  his  own  labors  and  those  of  Professor  Guyot 

The  State  survey  of  New  York  is  steadily  continuing  its  triangulation, 
as  evinced  by  the  brief  annual  reports  of  the  director. 

A  great  part  ofthe  region  tributary  to  the  lines  of  the  Northern  Pa- 
cifio  Bailway,  lying  in  Washington,  Montana,  Idaho,  Wyoming,  and 
Dakota  Territories,  is  almost  unexplored  geographically,  and  its  resour- 
ces are  still  less  known.  To  obtain  an  adequate  knowledge  of  the  capa- 
cities of  this  extensive  country  a  survey  has  been  organized  on  behalf 
of  the  railroads  under  the  able  superintendence  of  Mr.  Baphael  Pum- 
pelly.  The  organization  is  divided  as  follows:  division  of  mineral 
resources;  division  of  climate,  rivers,  and  irrigation;  division  of  soil; 
division  of  forests;  division  of  economic  botany;  laboratory;  division 
of  topography. 

Topographical  work  was  begun  in  September,  1881,  between  the  Gas- 
cades  and  the  Columbia  Ei ver,  about  2,500  square  miles  of  countxy  being 
mapped.  During  the  season  just  passed  three  topographical  parties 
were  employed,  one  extending  the  maps  of  the  region  just  mentioned, 
one  east  of  the  Golville  reservation,  and  one  between  the  Yellowstone 
and  Missouri  Rivers,  making  altogether  between  20,000  and  30,000 
square  miles  of  territory  Purveyed  and  plotted.  It  is  proposed  to  show 
all  the  information  developed  by  the  survey  in  a  cartographic  form,  so 
that  all  the  important  physical  facts  will  be  shown  on  the  maps.  The 
topographical  survey  will  show  the  form  of  the  surface  by  contour  lines 
of  200  feet  of  vertical  distance,  and  in  addition  the  maps  will  show  the 
grades  of  the  streams,  the  extent  of  the  bottom  and  bench  land,  and  the 
extent  and  conformation  of  the  uplands. 

On  one  set  of  maps  will  be  shown  the  minimum  volume  of  water  at 
different  seasons  in  the  principal  streams  and  the  classified  distribution 
of  the  soils.  On  another  set  of  maps  will  be  shown  the  climatic  condi- 
tions, giving  the  rainfall  and  temperature  by  months  from  the  observa- 
tions of  a  long  series  of  years.  Another  set  of  maps  will  show  the  dis- 
tribution and  relative  abundance  of  forage  plants,  with  the  cliroatie 
&cts  affecting  stock  grazing;  and  still  another  set  will  show  the  min- 
eral resources.  The  work  will  be  so  carried  on  as  to  be  able  to  represent 
on  the  maps  each  winter  the  results  of  each  season's  work.  A  more 
valuable  work  to  the  prospective  immigrant,  to  say  nothing  of  its  im- 
IK>rtance  to  the  companies  themselves,  can  hardly  be  imagined. 
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SOUTH  AMEBIGA« 

After  a  residence  of  seven  years  in  Bolivia  as  engineer  to  the  Govern- 
ment, Mr.  J.  B.  Minchin  has  published,  through  the  medium  of  the  Boyal 
Geographical  Society,  a  great  deal  of  information  regarding  this  produc- 
tive and  fertile  but  little  known  country.  In  fact  there  is  hardly  any 
eountry  of  the  world  so  little  known  as  Eastern  Bolivia.  With  an  area 
ef  600,000  square  miles  its  productions  are  so  numerous  and  valuable 
that,  settled  by  a  working  population,  it  would  become  one  of  the  most 
prosperous  in  South  America.  Its  great  need  is  a  route  for  conveying 
its  exi)orts  by  way  of  the  Madeira  and  Amazon  Bivers  to  the  sea.  In 
addition  to  determining  the  latitude,  longitude,  and  height  of  numerous 
points,  Mr.  Minchin  has  published  an  excellent  map  of  Bolivia,  showing 
the  river  systems  as  far  as  they  have  been  explored.  He  has  devoted 
much  attention  to  the  depth  and  rapidity  of  the  various  rivers  which 
may  be  used  for  navigation,  and  a  great  deal  of  information  regarding 
them  has  now  for  the  first  time  been  published.  Mr.  Minchin  has  also 
surveyed  and  described  a  part  of  the  vast  Andean  table-land  and  salt 
desert  not  hitherto  visited  or  described.  He  finds  from  an  ancient 
water-mark,  200  feet  above  the  present  level  of  Lake  Poop6,  unmis- 
takable evidence  that  a  vast  sheet  of  water,  some  20,000  square  miles 
in  extent,  once  covered  a  great  part  of  this  table-land,  and  considers 
that  the  gradual  subsidence  and  escape  of  the  waters  of  this  lake  to  the 
Pacific  may  have  contributed  to  the  formation  of  the  great  nitrate  de- 
posits of  the  coast. 

In  continuation  of  the  work  of  the  late  Professor  Orton,  Mr.  Edwin 
B.  Heath  has  been  engaged  in  exploring  the  Beni  and  other  rivers  of 
Bolivia.  Starting  in  September,  1880,  from  Oabinos,  a  rubber  camp  on 
the  Madidi,  a  small  affluent  of  tbe  Beni,  he  discovered  a  new  river  enter- 
ing the  Beni  from  the  south,  a  short  distance  above  its  junction  with  the 
Hadre  de  Dies,  which  he  reached  on  October  8.  and  determined  care- 
ftilly  the  latitude  and  longitude  of  the  confluence.  Continuing  to  de- 
scend the  Beni  he  discovered  a  new  branch  coming  in  from  the  north 
which  he  called  the  Orton.  Between  this  point  and  the  junction  of  the 
Beni  and  Mamor6  he  fbund  navigation  interrupted  by  falls  and  rapids, 
but  making  a  short  portage  he  reached  the  river  below  the  falls  and  as- 
cended the  Mamor6  for  300  miles  to  Santa  Ana,  thence  across  the  pam- 
pas to  Beyes.  Dr.  Heath's  claim  to  have  been  the  first  white  man  to 
see  the  mouth  of  the  Madre  de  Dies  is  probably  erroneous,  as  th6re  seems 
to  be  no  doubt  that  the  Madre  de  Dios  was  descended  in  1861,  by  Don 
Faustino  Maldonado,  who  was  afterward  drowned  in  the  rapids  of  the 
Madeira. 

Dr.  Jules  Orevaux,  whose  explorations  in  Guiana  and  on  the  Amazon 
have  added  so  much  to  the  knowledge  of  those  regions,  in  1880  was 
engaged  in  exploring  the  Upper  Quyabero  in  Colombia.  Accompanied 
by  M.  liQjanne,  after  crossing  the  Oordillera  frt)m  the  Upper  Magdalena, 
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he  embarked  on  a  raft  on  the  Quyabero,  and  with  great  difQcnlty  and 
danger  made  the  descent  to  Bolivar  by  way  of  the  Orinoco,  losing  the 
raft  in  the  rapids  and  having  one  of  their  men  killed  by  the  poisoned 
arrows  of  the  Indians.  During  their  journey  2,550  miles  were  traversed, 
of  which  1,275  were  through  new  country.  In  the  latter  part  of  1881 
Dr.  Grevaux  left  France,  intending,  under  the  direction  of  the  French 
ministry  of  public  instruction,  to  pass,  by  one  of  the  branches  of  the 
Paraguay,  to  the  Amazon  water  shed,  but  on  arrival  at  Buenos  Ayres 
he  was  induced  to  undertake  the  exploration  of  the  Pilcpmayo,  about 
which  little  was  known.  After  discovering  some  important  Indian  ruins 
at  or  near  Salta,  he  had  prepared  to  embark  his  expedition  in  canoes  on 
the  headwaters  of  the  Pilcomayo,  not  far  from  Tnpiza,  in  Bolivia,  when 
he  was  massacred,  in  April,  1882,  with  his  party  by  the  Tobas  Indians. 

An  exploration  of  the  upper  part  of  the  river  Ouyun^  has  been  made 
by  Mr.  McTurk,  an  official  of  British  Guiana,  who  penetrated  about  40 
miles  farther  into  unknown  Yenezuelan  territory  than  has  been  done  by 
any  other  white  man,  and  found  numerous  Oarib  settlements. 

Mr.  Edward  Whymper,  F.  B.  6.  S.,  made,  in  1880,  a  most  adventur- 
ous journey  among  the  Andes  of  Ecuador,  from  which  much  information 
of  value  may  be  derived.  Mr.  Whymper  fairly  tested  aneroid  barome- 
ters for  determining  mountain  heights,  and  concludes  that  generally 
speaking  they  are  untrustworthy.  He  also  compared  systematically 
the  results  of  elevation  measurements  made  by  boiling  water  and  those 
by  mercurial  barometers,  and  finds  that  in  all  cases  the  boiling-point 
observations  yielded  lower  altitudes  than  the  barometers.  Mr.  Whym- 
per also  states  that,  contrary  to  the  showing  of  most  of  the  maps  of  that 
at  region,  the  Cordilleras  do  not  lie  in  two  parallel  ranges. 

The  elevations  of  a  large  number  of  mountains  were  measured,  the 
results  generally  agreeing  with  those  of  Drs.  Beiss  and  Stubel,  bat 
Mount  Saraurcu,  reputed  to  be  a  volcano,  was  found  to  be  non- volcanic 
and  only  15,500  feet  high,  1,900  feet  lower  than  stated  by  Yillavicencia. 

During  a  residence  of  several  years  in  Magdalena,  United  States  of 
Colombia,  Mr.  F.  A.  Simons  made  extensive  and  numerous  journeys 
through  the  region  of  the  Sierra  Nevada.  He  has  described  the  river 
system  at  length  in  the  Journal  of  the  Boyal  Geographical  Society,  and 
has  made  many  measurments  of  mountain  heights.  The  greatest  height 
he  was  able  to  determine  was  17,500  feet,  ascertained  from  the  boiling 
point  of  water. 

A  new  boundary  line  has  been  agreed  upon  between  the  Chilian  and 
Buenos  Ayrean  possessions  in  Patagonia,  which  finally  settles,  it  is  to 
be  hoped,  this  long  disputed  subject.  The  Andes,  stretching  south  to 
Mounts  Sarmiento  and  Darwin,  will  be  the  dividing  line,  while  the 
southern  limit  of  the  Argentine  Bepublic  will  be  formed  by  a  line  fh>m 
Cape  Virgin  to  a  point  on  the  Andes,  in  latitude  52^  south,  longitude 
72^  west  from  Greenwich.    The  coasts  of  the  Straits  of  Magellan  are 
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thus  allotted  to  Chili ,  and  the  straits  ckre  declared  free  to  vessels  of  all 
nations. 

In  the  coarse  of  an  address  before  the  geographical  section  of  the 
British  Association^  Mr.  John  Ball  calls  attention  to  the  remarkable 
contrasts  existing  between  the  climate  of  the  eastern  and  western  sides 
of  SoQth  America.  ISTot  only  is  there  an  immense  difference  between 
the  rainfall  of  the  two  coasts,  there  being  a  portion  of  the  west  coast 
(formerly  Bolivia)  where  no  rain  ever  falls,  but  a  radical  difference 
exists  in  the  climate  of  neighboring  places  on  the  western  coast  only 
one  hundred  miles  apart.  Mr.  Ball  finds  that  the  reasons  heretofore 
addnced  for  these  remarkable  differences  are  entirely  insufficient,  and 
likewise  fails  to  find  any  adequate  reason  for  the  exceptionally  mild 
climate  of  the  Straits  of  Magellan. 

ABOTIO  BEGIONS. 

Beyond  the  more  accurate  delineation  of  one  or  two  coast  lines,  the 
geographical  results  attending  the  numerous  Arctic  expeditions  of  the 
last  few  years  cannot  be  said  to  be  very  great  in  spite  of  the  energy  and 
devotion  of  the  explorers,  attended  in  so  many  cases  with  extreme  hard- 
ship and  loss  of  life. 

During  a  long  succession  of  years  numerous  attempts  were  made  to 
sail  from  Europe  to  the  Pacific  Ocean  by  the  north  of  Asia;  no  less 
than  thirteen  expeditions  having  been  fitted  out  at  various  times  and 
by  difierent  nations  for  this  purpose.  The  only  successful  expedition 
was  the  last  one,  in  1878,  commanded  by  Prof.  A.  E.  l^ordenskj51d,  in 
the  Swedish  steamer  Vega,  which,  after  passing  the  strait  south  of  Nov- 
aya  Zemlya  on  August  1,  found  the  Kara  Sea  nearly  free  of  ice,  and, 
dredging,  sounding,  and  surveying  as  they  went  along,  succeeded  in 
reaching  a  point  within  120  miles  of  Behring's  Strait  on  the  28th  of 
September,  but  were  there  ice-bound  all  winter,  only  passing  into  the 
Pacific  on  the  20th  of  the  next  July.  This  expeiience  seems  to  have 
convinced  Professor  Nordenskjold  that  voyages  could  be  made  every 
year  finom  the  north  of  Europe  by  way  of  tlie  Kara  Sea  to  the  mouths 
of  the  rivers  Yenesei  and  Obe,  affording  a  much  better  means  than  for- 
merly of  conveying  the  wheat  and  other  products  of  Southern  Sibe- 
lia  to  Europe,  but  subsequent  events  do  not  appear  to  justify  this  con- 
clusion. 

In  the  summer  of  1880  steamers  were  not  able  to  pass  through  any 
of  the  passages  into  the  Kara  Sea,  owing  to  an  ice-field  20  to  30  miles 
wide,  on  the  east  coast  of  Novaya  Zemlya,  which  entirely  blocked  the 
mouths  of  the  Waigat  and  the  M^tyuskin  Shar.  The  passage  north  of 
Kovaya  Zemlya  by  the  Orange  Islands  was  also  tried,  but  the  sea  was 
fall  of  ice,  and  the  steamers  escaped  with  difficulty  late  in  the  season 
by  way  of  the  Matyuskin  Shar.  Late  in  September,  M.  Sibiriakoff  suc- 
ceeded in  passing  the  Jugor  Strait  with  two  steamers  and  reached  the 
mouth  of  the  Yenesei,  too  late,  however,  to  return. 
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In  1881  the  edge  of  the  ioe-pack  is  said  to  have  laid  nearer  to  th« 
coast  of  Norway  than  is  known  to  have  been  the  case  before.  Th« 
Matyuskin  Shar  and  the  straits  sonth  of  Novaya  Zemlya  were  heavily 
blocked  with  ice,  bnt  the  northern  passages  seem  to  have  been  clear, 
and  possibly  in  September  vessels  might  have  made  their  way  to  the 
Yenesei. 

In  1882,  in  spite  of  several  determined  efforts,  steamers  conld  not  pass 
the  ice  which  blocked  the  approaches  to  the  Kara  Sea,  and  were  obliged 
in  October  to  return. 

The  facts  seem  to  indicate  that  no  reliance  can  be  placed  on  thenavi* 
gability  of  these  northern  waters,  except  perhaps  for  steamers  con- 
stmctCMl  expressly  to  struggle  against  the  ice,  and  that  the  outlet  for 
the  products  of  Southern.  Siberia  must  be  looked  for  in  the  development 
of  railways  and  canals. 

The  reports  of  the  survivors  of  the  unfortunate  Jeannette  expedition 
seem  to  show  that  beyond  the  discovery  of  three  islands  to  the  nortii- 
eastward  of  the  New  Siberia  group  and  the  more  exact  delineation  of 
.  the  shores  of  Wrangell-Land,  no  important  geographical  results  are  to 
be  expected  from  their  labors  except  the  confirmation  of  the  belief  that 
the  waters  surrounding  the  pole  are  constantly  covered  with  a  mass  of 
ice  heaped  up  and  impassable,  or,  in  other  words,  that  Sir  George  Nare^ 
theory  of  the  Paleocrystic  Sea  is  the  true  one. 

The  Jeannette  left  San  Francisco  on  the  8th  of  July,  1879,  fitted  for 
three  years'  stay  in  the  Arctic  regions,  under  the  command  of  Lieut 
Commander  G.  W.  De  Long,  U.  S.  N.,  with  four  other  officers  and  twenty- 
four  men  of  the  naval  service  and  two  civilian  attaches.  On  the  26th 
of  August  the  ship  started  north  from  Saint  Lawrence  Bay,  inclining 
toward  the  coast  of  Siberia  with  the  hope  of  communicating  with  the 
Vega.  On  September  5  the  ice-pack  was  entered,  and  on  the  8th  the 
Jeannette  was  frozen  in  solidly  and  never  escaped ;  the  ship  after  this 
time  drifting  helplessly  with  the  masses  of  ice  until  June,  1881,  a  period 
of  one  year  and  nine  months.  The  drift  was  with  the  wind,  covering  a 
large  area  of  ground  and  having  a  general  direction  towards  the  north- 
west, and  demonstrating  that  the  only  lands  in  this  region  were  the 
small,  rocky,  uninhabited  islets  called  Jeannette  and  Henrietta  Islands. 

On  June  12, 1881,  the  Jeannette  was  crushed  by  the  ice  and  sunki 
giving  time,  however,  for  the  crew  to  land  and  to  secure  provisions,  Ac, 
and  on  the  17th  of  June,  with  five  sleds  and  three  boats,  the  whole  party 
started  in  good  order  for  the  coast  of  Siberia. 

Progress  over  the  rough  and  melting  ice  was  slow  and  difflcttlt>,  and 
in  was  not  till  the  29th  of  July  that  ^ennett  Island,  in  latitude  76^  38' 
north,  longitude  148^  20^  east,  was  reached.  This  island,  small,  high, 
and  rocky,  and  the  Jeannette  and  Henrietta  islets,  form  the  only  geo- 
graphical discoveries  of  this  unfortunate  expedition. 

After  a  few  days'  stay  to  rest  the  exhausted  crew,  the  men  and  officers 
were  divided  between  the  three  boats  and  progress  southward  was  n- 
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samed  by  way  of  the  open  leads  between  the  ice-floes.  On  the  28th  of 
Augnst,  Thaddens  Island,  of  the  New  Siberia  gronp,  was  reached,  and 
a  delay  of  ten  days  ensued  from  the  ice  openings  being  closed.  It  was 
not  until  September  12  that  a  start  could  be  made  for  the  coast  of  Si- 
beria, and  very  soon  afterward  the  boats  were  separated  in  a  gale  of  wind. 
The  boat  commanded  by  Lieutenant  Ghipp,  and  having  a  crew  of  eight 
men,  has  never  since  been  heard  of.  Lieutenant-Commander  De  Long's 
boat  reached  the  Lena  delta,  where  all  the  party  but  two  seamen  died  of 
starvation  and  exposure ;  while  the  party  in  the  third  boat,  commanded 
by- Chief  Engineer  Melville,  safely  reached  the  Russian  settlements  on 
the  Lena,  terribly  exhausted  and  Irost-bitten. 

The  officers  of  the  United  States  steamer  Bodgers,  Lieut.  B.  M.  Berry 
commanding,  while  engaged  in  a  search  for  the  Jeannette  in  the  autumn 
of  1881,  made  a  thorough  examination  of  Wrangell  Land,  which  was  sup- 
posed by  the  late  Dr.  Petermann  to  form  a  part  of  an  extensive  Arctic 
continent,  but  has  now  been  definitely  ascertained  to  be  an  island  about 
70  miles  long,  east  and  west,  and  35  miles  broad,  including  the  sand-spits 
which  make  out  from  the  north  and  south  coasts  from  6  to  10  mUes. 
The  whole  island  is  a  succession  of  i>eak8  and  valleys,  one  peak  near 
the  center  of  the  island  rising  to  a  height  of  2,500  feet,  with  a  range  of 
high  hil}8  extending  round  the  island  near  the  coast  line.  One  small 
harbor  was  found  on  the  southern  coast.  Lieutenant  Berry  explored 
the  island  thoroughly  and  made  a  chart  of  it. 

After  leaving  Wrangell  Island,  Lieutenant  Berry  pi<*.ked  his  way 
through  the  floes  of  ice  to  a  point  132  miles  farther  north,  in  latitude 
73^  Hf — ^the  highest  latitude  ever  attained  in  this  sea.  From  the  mast- 
head at  this  point  no  indication  of  land  could  be  seen  to  the  northward, 
and  the  depth  (82  fathoms)  here  was  increasing  as  the  vessel  proceeded 
northward.  Lieutenant  Berry  found  no  evidences  of  a  current  in  this 
sea,  other  than  that  produced  by  the  ebb  and  flow  of  the  tide. 

After  a  full  discussion  of  the  various  alleged  currents  of  Bering's 
Sea  (Appendix  No.  16,  Coast  Survey  Beport  for  1880),  Mr.  W.  H.  DaJl, 
whose  experience  entitles  his  opinions  to  great  respect,  comes  to  the 
conclusion  that  no  warm  current  from  the  southwest  enters  Bering's 
Strait  with  the  exception  of  water  from  the  adjacent  rivers  or  sounds; 
that  the  Kuro  Siwo,  or  Japanese  Gulf  Stream,  sends  no  recognizable 
branch  northward  into  Behring's  Sea,  and  that  the  strait  is  incapable 
of  carrying  a  warm  current  of  sufficient  magnitude  to  have  any  marked 
effect  on  the  water  of  the  polar  basin.  He  agrees  with  Lieutenant 
Berry  in  considering  the  currents  as  chiefly  tidal,  and  finds  nothing  de- 
veloped in  his  investigation  to  support  in  the  slightest  degree  the 
hypothesis  of  large  areas  of  water  in  the  Polar  Sea  free  from  ice.  The 
opinion  of  Mr.  Dali,  that  the  movements  of  the  ice  are  largely  depend- 
ent on  prevailing  winds,  is  fully  borne  out  by  the  experience  of  the 
officers  of  the  Jeannette.    During  Mr.  Ball's  examination  of  the  currents 


SCO  SCIENTIFIC   RECORD   FOR   1882. 

and  tides,  most  valuable  determinations  of  geographical  positions  were 
made  along  the  coast  of  Alaska  by  the  party  under  his  command. 

The  voyages  of  Mr.  Leigh  Bmitti  in  the  English  steam  yacht  Eira  will 
hereafter  take  an  important  position  in  the  annals  of  Arctic  discover}'. 
In  Jane,  1880,  the  enterprising  explorers  left  Great  Britain,  and  after 
an  ineffectaal  attempt  to  reach  the  east  coast  of  Greenland,  finding  the 
ice  impassable,  the  ship's  head  was  tamed  to  the  eastward,  and  passing 
south  of  Spitzbergen,  on  the  14th  of  August  the  coast  of  Franz-Joseph 
Land  was  reached.  Between  this  time  and  the  1st  of  September,  Mr. 
Smith  explored  110  miles  of  the  south  coast  of  Franz- Joseph  Land  and 
its  off-lying  islands,  landing  frequently  and  keeping  a  very  full  joomal. 
Geological  and  botanical  specimens  were  obtained  and  great  numbers 
of  walruses  and  seals  were  seen.  From  the  1st  to  the  10th  of  September 
the  Eira  endeavored  unsuccessfully  to  find  an  ox)ening  in  the  ice  pack 
which  would  enable  the  explorers  to  reach  Wiche^s  Island  east  of  Spitz- 
bergen, but  it  was  necessary  to  take  a  homeward  course  as  the  season  was 
advancing,  and  on  the  24th  of  September  the  Eira  reached  Hammerfest. 

Among  the  important  results  of  the  voyage  was  the  demonstration 
of  serious  errors  in  the  Admiralty  charts  of  the  regions  about  Waiter 
Thymen's  Straits  and  other  places  frequented  by  vessels  every  year. 
Mr.  Clements  Markham,  a  most  capable  judge,  pronounces  this  voyage 
of  the  Eira  to  have  been  the  most  important  summer  cruise  ever  made 
in  the  Arctic  regions. 

Again,  in  June,  1881 ,  Mr.  Smith  sailed  in  the  Eira  with  the  hope  of  ex- 
tending his  discoveries  of  the  previous  year.  The  autumn  and  winter 
passed  with  no  news  of  the  expedition,  and  in  June,  1882,  a  relief  ship 
was  sent  to  search  for  the  missing  explorers.  On  reaching  Novaja 
Zemlya  it  was  found  that  the  Eira  had  been  sonk  by  the  ice  in  Aogast, 
1881,  and  that  after  wintering  on  Franz- Joseph  Land  Mr.  Leigh  Smith 
and  his  companions  had  fortunately  escaped  in  their  boats  to  Novaya 
Zemlya.  As  they  had  not  been  able  to  save  any  provisions  from  the 
ship  they  would  all  have  starved  to  death  but  for  the  walrus  and  bear 
meat  they  were  enabled  to  obtain. 

Under  an  international  arrangement  stations  have  been  established  in 
the  Arctic  regions  by  observers  of  various  nations  for  the  purpose  of 
making  meteorological  and  other  physical  observations. 

Although  no  announcements  of  geographical  discovery  have  yet  been 
received  from  any  of  these  parties,  it  is  to  be  expected  that,  in  addition 
to  meteorological  observations,  valuable  contributions  will  be  made  to 
our  geographical  knowledge  by  the  able  ofiicers  at  the  head  of  these 
parties. 

The  United  States  have  established  two  stations,  one  five  miles  west 
of  Point  Barrow,  under  charge  of  Lieut.  P.  H.  Say,  United  States  Army, 
and  one  commanded  by  Lieut.  A.  W.  Greely,  United  States  Army,  on 
the  shores  of  Lady  Franklin  Bay,  in  Grinnell  Land. 

In  July,  1882,  as  previously  arranged,  a  relief  ship  was  dispatched  to 
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oemmanicate  with  the  party  at  Lady  Franklin  Bay,  bat  failed  to  reach 
that  place  on  account  of  unusaally  heavy  pack  ice.  Depots  were  estab- 
lished on  Gape  Sabine  and  Ly  ttelton  Island  for  use  in  case  Lieutenant 
Greely's  party  should  be  forced  to  retreat,  and  as  soon  as  the  season 
open9  in  1883  a  determined  effort  will  be  made,  under  command  of  Lieu- 
tenant Garlingtohy  United  States  Army,  to  reach  the  beleaguered 
colony. 

The  British  station  has  been  established  at  Fort  Bae,  in  the  northern 
part  of  British  America,  under  the  direction  of  a  committee  of  the  Boyal 
Society. 

On  the  island  of  Jan  Mayen  a  party  of  Austrian  observers  have 
been  left,  to  be  relieved  in  1883.  The  Danes  have  chosen  Oodha^ib,  in 
Greenland,  where  six  skillful  observers  under  the  leadership  of  Mr.  A. 
Paulsen  have  been  placed ;  and  the  Dutch  party,  under  charge  of  Dr. 
bnellen,  of  the  Utrecht  Observatory,  are  established  at  Dickson's  Haven, 
at  the  mouth  of  the  Tenesei.  The  Norwegian  station  is  situated  at  Boze- 
kop,  on  the  Alten  Fiord.  The  Russians  have  chosen  a  point  at  the  month 
of  the  river  Lena  and  at  Holler  Bay,  in  Novaya  Zemlya.  The  Swedes 
have  established  observers  on  Spitzbergen ;  and  the  Germans,  in  addi- 
tion to  placing  a  staff  of  observers  under  command  of  Dr.  Oiese  on  the 
shores  of  Cumberland  Sound,,  Davis  Strait,  have  sent  another  party, 
under  Dr.  Schrader,  of  the  Hamburg  Observatory,  to  the  island  of  South 
Georgia,  1,100  miles  east  of  Gape  Horn. 

ASIA. 

The  most  important  geographical  event  relating  to  Central  Asia  is 
the  completion  of  the  expedition  commanded  by  Colonel  Prejevalsky, 
and  the  return  of  its  members  to  Eussia.  The  first  part  of  the  account 
of  this  famous  journey  in  Thibet  and  China  has  been  issued.  It  is  di- 
vided into  two  parts,  and  is  illustrated  with  maps  and  engravings.  A 
German  translation  is  in  course  of  preparation.  Under  the  auspices  of 
the  Imperial  Eussian  Geographical  Society,  Colonel  Prejevalsky  pro- 
poses to  start  in  March,  1883,  on  his  fourth  expedition  to  Central  Asia, 
chiefly  with  a  view  to  studying  the  volcanic  phenomena  presented  by 
the  Tien  Shan,  and  also  to  penetrate,  if  possible,  into  the  mountains  of 
Thibet 

In  an  address  before  the  British  Association,  Sir  Eichard  Temple,  in 
giving  a  summary  of  all  existing  knowledge  relating  to  the  geography 
of  the  central  plateau  of  Asia,  calls  attention  to  the  imperfection  of  that 
knowledge,  the  importa'nce  of  the  region,  and  the  field  offered  by  it  for 
research  and  discovery.  The  principal  geographical  problems  in  Asia 
yet  unsolved  relate  largely  to  this  unknown  region. 

The  Pamir,  by  which  name  is  known  the  elevated  region  immediately 
south  of  Chokand,  in  Central  Asia,  and  called  by  Asiatics  the  ^^Eoof  of 
the  World,"  has  frequently  been  described  by  geographers  as  a  part  of 
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this  great  plateau ;  but  M.  Severtsof,  who  has  been  engaged  in  exploring 
that  region,  states  that  the  Pamir  is  not  a  table-Lmd,  and,  tip  to  tho 
height  of  about  12,000  feet,  has  no  steppe  formation.  Tip  to  the  height 
of  about  14,000  feet  the  rivers  flow  in  narrow  valleys  never  exceeding 
about  thirteen  miles  in  width.  There  are  no  lofty  plateaus  in  the  Pamir, 
the  mountains  rising  6,000  or  7,000  feet  above  the  level  of  the  valleys, 
elevations  above  the  sea  of  19,000  feet  being  frequently  found,  with  thres 
mountain  groups  attaining  a  height  of  26,000  feet.  From  evidence  ob- 
tained by  M.  Severtsof,  he  considers  that  elevation  is  continuously  and 
steadily  going  on. 

M.  and  Mme.  Ujfialvy  have  accomplished  a  long  journey  in  iTftjiiifnir 
and  Little  Thibet,  bringing  with  them  an  important  collection,  valoabto 
from  a  geographical  and  ethnographical  point  of  view,  and  which  is  t« 
be  preserved  in  the  Ethnographical  Museum  of  Paris. 

Among  the  many  obligations  which  geographical  knowledge  owes 
to  enterprising  newspaper  correspondents  must  be  reckoned  the  ao- 
count  given  by  Mr.  E.  O'Donovan  of  the  supposed  desert  of  Merv.  Mr. 
O'Donovan,  who  penetrated  into  this  region  finom  Persia  under  circmn- 
stances  of  great  peril  and  hardship,  states  that  so  far  from  the  coontiy 
bring  a  desert,  the  soil  is  fertile,  and  only  requires  that  the  irrigation 
works  be  repaired  by  dams  on  the  Murghab  and  Tejend  Rivers  to  be- 
come productive  a^ain.  Mr.  O'Donovan  ftirther  states  that  though  the 
ruins  of  two  cities,  one  Alexandrine  and  one  Mussulman,  can  be  traced 
and  show  evidences  of  a  high  degree  of  civilization,  no  such  city  as 
Merv  exists  at  present. 

Mr.  P.  M.  Lessar«  an  employ^  of  the  Russian  (Government,  has  been 
engaged  in  exploring  the  country  bordering  on  the  southwest  portion 
of  the  Caspian  Sea,  and  lying  between  that  sea  and  Herat,  in  order  to 
ascertain  the  possibility  of  constructing  a  railway  from  some  port  on 
the  Caspian  toward  the  frontier  of  British  India.  He  finds  the  physi- 
cal obstacles  easily  surmountable,  and  demonstrates  that,  in  the  region 
to  be  traversed,  the  Paropamisus,  or  high  range  of  mountains,  which 
north  of  Cabul  rise  to  an  elevation  of  20,000  feet,  dwindle  as  they  range 
to  the  westward  to  mere  hills  less  than  1,000  feet  in  height 

Dr.  Albert  Begel  has,  under  the  auspices  of  the  Imi>erial  BnsslaB 
Geographical  Society,  been  engaged  in  the  exploration  of  the  region 
surrounding  the  headwaters  of  the  Amu  Daria  Biver.  The  year  1881 
was  devoted  to  the  investigation  of  the  Bokharan  province  of  Drwvag; 
and  a  translation  of  his  report  of  proceedings  up  to  September,  1881,  is 
published  in  the  Proceedings  of  the  Boyal  Geographical  Society. 

In  carrying  a  chain  of  spirit-level  observations  across  the  Indian 
peninsula  firom  Bombay  to  Madras,  by  the  officers  of  the  grand  trigono 
metrical  survey  of  India,  the  result  seemed  to  show  that  the  mean  aea 
level  is  about  three  feet  higher  at  Madras  than  at  Bombay.  After  a 
very  carefol  investigation  the  surveyor-general  has  concluded  that  thii 
anomalous  result  is  due  to  an  accumulation  of  minute  errors  in  the 
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course  of  the  observations  and  not  to  any  real  difference  in  the  mean 
sealeveL 

The  English,  always  alive  to  the  importance  of  establishing  new  trade 
roates,  have  eagerly  sought  to  open  a  road  by  which  Western  Ohina 
would  be  open  to  receive  British  manufactures  from  India  by  way  of 
Assam.  With  this  end  in  view,  and  assisted  largely  by  money  contrib- 
uted by  English  merchants,  Mr.  A.  B.  Golquhoun,  of  the  English  consular 
fiervioe,  has  just  performed  a  journey  from  Canton,  through  Southern 
China  and  Bumah,  to  Bhamo  on  the  Irrawady,  and  thence  to  Bangoon. 
Being  provided  with  passports  fit>m  the  Chinese  Government  and  ac- 
companied by  a  Chinese  interpreter,  Mr.  Colquhoun  proceeded,  in  Feb- 
niaiy,  1882,  up  the  Canton  or  Si-Eaang  Biver  as  far  as  Pe-se,  the  limit 
of  navigation.  It  was  found  that  the  river  is  navigable  for  about  400 
miles  above  Canton  for  steamboats  drawing  4  feet,  but  none  are  allowed 
there.  The  travelers  were  obliged  to  adopt  complete  Chinese  costume 
to  escape  notice  and  insult,  as  a  great  deal  of  hatred  was  shown  toward 
the  Fan-qui  or  western  devils. 

From  Pe-se  the  Yunnan  plateau  was  ascended  and  crossed,  but  on 
reaching  Ssumao,  where  Mr.  Colquhoun  intended  to  turn  southward 
toward  Moulmen,  his  progress  was  effectually  barred  in  that  direction 
by  tiie  hostility  of  the  Chinese  mtodarins,  and  he  was  obliged  to  take  a 
northward  course  over  the  mountains  to  Ta-li  and  thence  to  Bhamo,  a 
roate  which  he  pronounces  entirely  unfit  for  trade  caravans  fi^m  the 
natural  obstacles.  After  discussing  the  various  proposed  routes  for 
trading  with  Southwestern  China,  Mr.  Colquhoun  pronounces  in  fovor 
of  a  railway  extending  frt>m  British  Burmah  and  already  partially  con- 
structed. 

AFBIOA. 

Although  explorations  have  been  carried  on  with  much  success,  on  a 
small  scale,  so  that  the  unknown  regions  are  constantly  being  dimin- 
ished, thore  have  been  no  very  striking  discoveries  on  the  continent  of 
Africa.  The  principal  journey  to  chronicle  is  that  of  the  Italians,  lieu- 
tenant Massari  and  Dr.  Matteucci,  from  Suakin,  on  the  Bed  Sea,  by  way 
of  Khartum,  across  Kordofan  and  Darfur,  thence,  by  a  southwesterly 
GOQise,  to  Egga  on  the  river  Niger;  then  descending  this  river  in  one 
of  the  West  African  Company's  steamers  they  reached  home,  after  a 
joomey  of  sixteen  months.  Although  English  and  German  travellers 
had  previously  traversed  this  region,  these  two  travellers  have  added 
to  the  knowledge  of  it,  and  have  fixed  the  latitude  and  longitude  of 
many  towns. 

Mr.  H.  M.  Stanley,  whose  name  is  so  noted  in  African  explorations, 
has  succeeded  in  making  a  practicable  route  between  the  Lower  Congo 
and  Stanley  Pool,  at  the  head  of  a  long  series  of  falls  and  rapids  on 
the  Congo  Biver,  and  has  also  been  engaged  in  exploring  the  Congo 
above  Stanley  Pool. 
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M.  Savorgnan  de  Brazza  returned  to  France  from  his  seoond  expedi- 
tion to  the  OgQw6  and  Congo  Bivers,  and  in  June,  1882^  gave  an  ac- 
count of  his  travels  to  the  G^graphical  Society  of  Paris.  He  has 
explored  the  river  system  of  a  large  tract  of  country  between  the 
Ogowd  and  Congo  Bivers,  and  has  at  least  attempted  to  take  pos- 
session of  some  parts  of  it  for  the  French  Government. 

Dr.  Junker,  who  is  known  by  his  former  journeys  ta  the  west  of  the 
Albert  Nyanza  Lake,  has  been  endeavoring  to  explore  the  Welle  Biver, 
which  it  seems  should  be  called  the  Makua.  The  reports  thus  fax  re- 
ceived of  his  Journey  seem  rather  vague,  but  his  return  will  enable 
a  great  deal  of  uncertainty  about  the  maps  of  the  equatorial  region 
and  of  the  southwest  affluent  of  the  Nile  to  be  cleared  up. 

Mr.  Joseph  Thomson  has  proceeded  to  Zanzibar,  under  the  direction 
of  the  Boyal  Geographical  Society,  to  explore  a  direct  route  to  the-shores 
of  the  Victoria  Nyanza,  and  to  examine  Mount  Kenia. 

The  difficult  country  between  the  southern  border  of  Abyssinia  and 
Lake  Victoria  Nyanza  is  being  examined  by  Mr.  Schuver  and  Dr. 
Stecker,  who  are,  however,  working  separately.  No  trustworthy  report 
of  their  labors  has  yet  been  published. 


METEOROLOGY. 


By  Oleyeland  Abbe. 


Note. — ^The  followiDg  ooUection  of  notes  and  extracts  from  Nature 
(Yolames  xxiii  to  xxyi)  presents  a  summary  of  progress  in  meteor- 
ology dnring  1880,  '81,  and  '82,  so  far  as  it  has  been  recorded  in  that 
jonmal,  and  is  supplementary  to  the  meteorological  record  published 
in  the  annual  report  for  1881. 
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Toras. 
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I.—^  INSTITUTIONS;   6 SPECIAL  STATIONS  AND  WORK;  oINDIVIDUALS 

AND  NECROLOGY. 

Perhaps  the  most  important  event  that  has  characterized  the  year 
1882  has  been  the  actual  inauguration  of  the  first  year  of  international 
observations  in  accordance  with  the  programme  of  the  Polar  Commis- 
sion. The  original  proposition  made  in  1875  by  Lieutenant  Weyprecht 
has  finally  become  a  successful  effort  at  interoational  co-operation  in 
taking  special  simultaneous  meteorological  and  magnetic  observations 
in  the  arctic  and  antarctic  regions,  while  the  permanent  observatories  of 
the  temperate  zones  continue  their  regular  work.  The  following  gives 
a  general  history  of  the  undertaking,  and  a  list  of  the  stations  occu- 
pied by  the  various  nations,  and  the  works  undertaken  by  them.  The 
instructions  under  which  these  stations  carry  on  the  work  have  been 
printed  in  the  official  Mittheilungen  published  by  the  International  Polar 
Commission. 
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Mach  of  modem  progress  in  science  is  due  to  co-operation  on  a  large 
scale ;  and  this  is  especially  tme  of  geography  and  astronomy.  Dur- 
ing the  present  centnry  the  rapid  progress  in  meteorology  and  terres- 
trial magnetism  has  been  remarkably  furthered  by  international  con- 
ventions,  and  by  agreements  among  the  leaders  of  tiiese  scientific 
enterprises,  until  now  it  would  be  regarded  as  injudicious  to  attempt 
any  great  undertaking  in  these  departments  without  a  mutual  under- 
standing between  the  interested  nations. 

In  September,  1875,  Lieut.  Carl  Weyprecht.  a  well-known  arctic 
explorer,  proposed  that  the  nations  of  the  worla  should  unite  in  one 
uniform  system  of  simultaneous  magnetic  and  meteorologiccd  obser- 
vations at  as  many  stations  as  possible  in  the  arctic  and  antarctic  . 
regions. 

This  was  an  important  extension  of  the  international  work  already 
in  hand  within  the  temperate  zone,  and  was  considered  so  certain  to 
result  in  a  great  advance  of  our  knowledge  that  the  idea  was  univer- 
sally approved. 

The  details  of  the  plan  were  elaborated  at  an  International  Polar 
Congress,  held  at  Hamburg,  in  August,  1879,  and  at  another  held  at 
Berne,  in  July,  1880.  As  a  result  of  the  agitation  of  this  question, . 
ten  delegates  met  at  St.  Petersburg,  in  August,  1881,  and  organized 
an  officisd  ^^  Polar  Commission,"  all  the  members  of  which  had  author- 
ity to  act  for  their  respective  Gk)vemments. 

Since  the  organization  of  this  commission,  other  nations  have  en- 
listed in  the  work;  the  observing  parties  have  all  been  dispatched 
to  their  respective  destinations,  and  they  now  are  actually  engaged 
in  the  contemplated  observations.  The  stations  i;Hll  be  occupied  for 
at  least  one,  and,  in  some  cases,  for  three  years,  and  may  be  divided 
into  two  classes,  namely,  (1)  the  special  polar  stations  within  dfP 
of  the  north  or  south  pole,  and  (2)  the  auxiliary  stations,  which  are 
spread  over  the  rest  of  the  habitable  globe.  Besides  these  land  sta- 
tions, observations  made  on  shipbc^krd  are  extensively  cidled  for,  and 
it  is  hoped  that  enough  observations  wUl  be  accumulated  to  allow 
the  making  of  a  complete  map  of  the  weather,  and  of  the  magnetic 
disturbances  throughout  the  whole  globe,  for  any  amount  of  time  dar- 
ing the  period  in  question.  In  addition  to  the  main  work  of  these 
international  stations,  all  possible  attention  will  be  given  to  numerous 
collateral  subjects.  The  great  extent  of  the  work  will  be  appreciated 
by  an  examination  of  the  following  list  of  the  objects  of  observation, 
and  the  number  of  stations  to  be  occupied. 

The  observations  which  are  considered  obligatory  are  as  follows : 

I.  Meteorological :1.  Temperature ofthe air:  2.  Temperatureofthesea; 
3.  Barometric  pressure;  4.  Humidity;  6.  Wind— direction  and  force; 
6.  Clouds — their  kind,  amount,  and  motion;  7.  B;ainfaJl;  8.  Weather 
and  optical  phenomena. 

II.  Magnetic:  1.  Absolute  declination;  2.  Absolute  inclination;  3.  Ab 
solute  horizontal  intensity;  4.  Variations  of  declination;  5.  YariatioDS 
of  inclination;  6.  Variations  of  horizontal  intensity. 

All  the  preceding  observations  are  to  be  made  hourly*  except  on  the 
'  1st  and  15th  days  of  each  month,  when  the  readings  will  be  made  every 

five  minutes. 

III. — ^Miscellaneous :  1.  The  aurora — shape,  color,  motion,  and  posi- 
tion; 2.  Astronomical  latitude  and  longitude;  3.  Astronomical  time. 

The  observations,  which  are  considered  desirable  and  will  be  gener- 
ally undertaken,  but  which  are  not  obligatory,  are  as  follows:  1.  Yaiia- 
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taoDSof  temperature  with  height;  2.  Solar  radiation;  3.  Evaporation; 
L  Oalvanie  earth  corrents;  5.  Parallax  of  the  aororaj  6.  Spectrancopio 
ohservationB  on  the  aorora;  7.  Ocean  currents;  8.  Tidal  observations; 
9.  Structure  of  ice;  10.  Density  of  sea- water;  11.  Atmospheric  electric- 
ity; 12.  Atmospheric  refractions;  13.  Twilight;  14.  The  force  of  gravity; 
16.  OoUection  of  samples  of  air  for  analysis;  16.  Collection  of  samples 
of  atmospheric  dust  for  analysis;  17.  Observations  and  collections  in 
zoology  and  botany,  geology,  &€. 

It  is  hoped  that  all  these  observations  will  be  eventually  published 
in  exiento  on  a  uniform  system. 

Thirteen  nations  have  thus  far  entered  heartily  into  the  project;  fif- 
teen polar  stations  and  over  forty  auxiliary  stations  have  been  estab- 
lished. 

Oo-operation  of  the  respective  natione  in  the  International  Magnetio  and 

Meteoroloffical  Observatiom, 

XJNITBD  STATES. 
Polar  stations.  Lai.  LoDg. 

1.  Lady  Franklin  Bay,  Grinnell  Land K  81o  20'  W.    64©  58' 

2.  Point  Barrow,  Alaska N.  71©  18'  W.  156o  24' 

.  AoxiliATy  statioiiB. 

3.  LosAngeles N.  34©  03' W.  118o  16' 

4.  Fort  Chimo,  Ungava  Bay K59O00' W.    68o  00' 

5.  Copper  Island.  Kamtchatka N.55O00'  B.  168©  00' 

6.  Preparation  oi  Daily  International  Weather 

Bulletin  and  map  for  the  entire  globe. 

▲USTBlA-HUNaABT. 
Polar  atatioxiB. 

1.  JanMayen N.70O68'  W.     8035' 

Auxiliary  Btations. 

2.  Special  course  of  observations  on  telegraphic 

earth  currents  will  be  made  by  the  tele- 
graphic department  at  12  or  14  stations. 

3.  Pola ....N.70O52'    E.    13©  51' 

DENMABK. 

Polar  stations. 

1.  Godthaab N.  64o  10'  W.    61©  46' 

Auxiliaiy  stations. 

2.  A  special  north  polar  expedition  started  to 

explore  north  of  Siberia,  bat  the  latest  news 
reports  it  frozen  up  near  Nova  Zembla. 

FINLAND. 
Polar  stations. 

1.  SoudanKyla N.67024'    E.    26036' 

Anxiliary  stations. 

2.  Helsingfors N.  60oi2'    B.   25©  00' 

3.  Wasa N.U3O00'    E.    21005' 
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Lat.  Long. 

4.  Kuopio N.62054'    B.    27o  10' 

5.  Wartsila K.6ao32'    E.    21©  ly 

6.  Telegraphic  groand  currents  will  be  observed 

on  two  telegraph  lines. 

FBANCB. 

Polar  stations.  • 

1.  Cape  Horn S.  56©  00'  W.    BTOOO' 

Anxiliary  stations. 

2.  Paris 'S.4SO50'    E.      20  20^ 

3.  The  two  vessels  carrying  the  party  to  Cape 

Horn  will  explore  and  take  observations  in 
the  Antarctic  Sea  an  til  they  bring  the  party 
back  again. 

GEBMANY. 

Polar  stations. 

1.  South  Georgia  Island S.  64©  SO'  W.    38©  OO' 

2.  Kingawa N.Q7O30'W.     67O30' 

(Hogarth  Inlet,  Cnmberland  Sound.) 

Auxiliary  stations. 

3.  Munich N.  48O09'  E.      110  34' 

4.  Hoffenthal,    Zoar,    Fain,    Bamah,   Hebron, 

Okak,  on  the  coast  of  Labrador. 
S.Potsdam N.52025'E.      13O00' 

6.  Breslau N.SIOOO'  E.      ITOOC 

7.  Falkland  Islands S.  51o  SO'  W.    60°  00' 

8.  Will  also  observe  ground  currents  on  6  or  8 

telegraph  lines. 

GBEAT  BRITAIN  AND  CANADA. 
Polar  stations. 

1.  Fort  Eae  or  Fort  Simpson  on  Great  Slave 

Lake...   N.62O30'  W.116O40' 

Auxiliary  stations. 

2.  On  all  vessels  on  the  Atlantic  Ocean,  extra 

.  observations  have  been  called  for,  and 
daily  maps  will  be  prepared  for  the  entire 
year  by  England. 

3.  Toronto:    observations    will    be    made    by 

Canada N.  43^  39'  W.     79©  23' 

HOLLAND. 
Polar  stations. 

1.  Dickson  Haven  or  Port  Dickson N.  73^  30'  B.     82©  00' 

Auxiliary  stations. 

2.  Special  observations  will  be  made  on  the  reg- 

ular annual  voyages  of  Oovemment  vessels 
to  Nova  Zembla. 

3.  Utrecht N.  62©  05'  B,        5©  07' 

ITALY. 

Polar  stations. 

1.  Punta  Arenas,  Patagonia S.  53^10'  W.    70O55' 
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Auxiliary  stations.  Lat.  Long. 

2.  Colon,  near  Montevideo S.  34°  22'  W.    67©  SC 

3.  Paysander,  Buenos  Ayres S.  34o  45'  W.    68©  20' 

4.  Naples. ...... .N,  40o  52'  E,     14o  18' 

6    Cannen^^^^'  [Patagonia S.  40O65'W.    (53o  OC 

l\  Moncalieri N.  45o  OC  E.       7°  42' 

NOBWAY. 

Polar  stations. 

I.  Bossekop K  690  56'E.    23o  00' 

Auxiliary  stations. 

2*  'Will  send  Professor   Tromholdt   to  observe 

auroras  at  Kautokeino,  Finmark N.  69o  OC  E.  23^©  OC 

RUSSIA. 
Polar  stations. 

1.  Nova  Zembla  (Karmakule  Bay) N.  72o  3C  E.    53©  OC 

2.  Mouth  of  the  Lena K  73^  OC  E.  124o  4C 

Auxiliary  stations. 

3.  Pavlosk  (St.  Petersburg) N.  60o  00'  E.    30o  00' 

4.  Observations  of  ground  currents  on  four  tele- 

graph lines  will  be  made,  two  in  southern 
and  two  in  central  Russia. 
The  Bussian  Geographical  Society  will  maintain  the  following  spe- 
cial meteorological  stations  in  Siberia: 

5.  Preobrashensk K  69o  30'  E.  107o  OC 

6.  l^erchojansk K  68o  OC  E.  133o  00' 

7.  Orlensk N.  73o  OC  E.  122o  OC 

8.  Orlekminsk K60O3C  E.  121o  00' 

9.  TV^itimsk K590  25'  E.  1120  3C 

lO.  Kirensk N.  67o  00'  E.  lOSo  30' 

II.  Nochtuisk , K  60O  00'  E.  1170  00' 

SWEDEN. 

Polar  stations. 

1.   Spitzbergen N.  79©  53'  E.    16o  OC 

ARGENTINE  BEPUBLIG. 

Auxiliary  stations. 

1,  Steps  have  been  taken  to  establish  a  mag- 
netic observatory  at  Cordoba S.  31°  3C  W.  64o  3C 

MISCELLANEOUS. 

Special  simultaneous  observations  will  be  made  by  the  local  phys- 
ical observatories  at — 

1.   Tiflis N.41043'E.    44©  47' 

3.  Havana K  23©  08'  W.  82©  28' 

3.  Gottingen N.  510  3C  E.    10°  OC 

4.  Xdsbon. . .   K  380  42'  W.     9o  08^ 

5.  Stonyhurst N.630  51'  W.     2o  28^ 

H.  Mis.  26 ^24 
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Lat.  Long. 

6.  Breslau N.61O07'E.    17o  02' 

7.  Zi-ka-wei  (Shanghai) K  31o  1(K  E.  121©  SO' 

8.  Manila. N.  14o  35'  E.  12lo  00* 

9.  Batavia 8.     6©  1(K  E.  106o  50' 

Signal  Office  memorandum. 

The  International  Polar  Commission  held  its  third  annual  meeting  at 
St.  Petersburg  September  (Augnst)  1, 1881.  The  instructions  that  had 
been  issued  to  the  United  States  parties  (which  were  now  already  in  the 
field)  were  presented  to  the  members. 

The  first  subject  discussed  was  the  time  at  which  observations  shoold 
be  taken,  and  their  frequency.  Observations  will  begin  for  all  the  expe- 
ditions in  the  polar  regions,  as  also  for  observations  in  the  temperate 
zones,  as  soon  as  possible  after  August  1, 1882,  and  will  finish  as  close 
as  possible  to  September  1, 1883.  All  the  meteorological  and  magnetic 
phenomena  will  be  observed  hourly  during  all  this  time;  and  besides 
there  will  be  taken  on  the  1st  and  15th  of  each  month  magnetic  obser- 
vations every  five  minutes  for  twenty -four  hours,  and  every  twenty 
seconds  during  some  one  hour  of  the  day  fixed  on  in  advance,  and  every- 
where according  to  the  mean  time  of  Oottingen.  These  latter  observa- 
tions have  for  their  especial  end  to  obtain  a  perfect  knowledge  of  per- 
turbations or  magnetic  storms,,  and  t^eir  connection  with  the  aurora 
borealis. 

The  assembly  approved  three  proposals  by  Count  Wilczek :  (1)  To 
found,  if  possible,  a  special  publication  to  convey  more  quickly  to  the 
knowledge  of  the  scientific  world,  as  well  as  to  the  leaders  of  the 
expeditions,  the  proposals  and  reports  concerning  the  expeditions,  as 
also  their  first  results.  (2)  To  leave,  if  possible,  on  the  spot,  the  build- 
ings and  other  arrangements  likely  to  be  useful  to  future  expeditions  of 
the  same  kind,  and  to  recommend  them,  in  each  country,  to  the  care  of 
navigators,  or  to  the  inhabitants.  (3)  To  ask  steamboat  and  railway 
companies  to  grant  a  reduction  in  the  fares  for  the  staff  and  effects  of 
various  international  polar  expeditions.  The  stations  proposed  are,  two 
on  the  north  coast  of  Siberia,  one  in  Nova  Zembla,  one  in  Spitzbergen, 
one  on  Jan  Mayen  Island,  one  on  the  west  coast  of  Greenland,  one  in 
Lady  Franklin  Bay,  one  in  Behring  Sti*ait  region;  and  the  participating 
countries  are,  Eussia,  Sweden,  Denmark,  Germany,  Austria,  and  the 
I  nited  States.    {Naiure^  September,  1881,  Vol.  xxiv,  p.  479.) 

Loewy  states  that  the  International  Polar  Scientific  Expedition  sent 
by  France  to  Cape  Horn  will  carry  out  a  programme  of  observations 
as  arranged  by  Angot;  direct  observations  will  be  made  every  four 
hours,  self-recording  appai  atus  will  also  be  kept  in  operation.  Special 
attention  will  be  given  to  the  austral  auroras.    ( JVature,  xxvi,  p.  192.) 

According  to  General  Hazen's  Annual  Eeport  for  1881,  the  United 
States  Arctic  stations  at  Lady  Franklin  Bay  and  Point  Barrow  are  es^ 
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tabiisbed  for  the  purposes  of  meteorological  researches  and  not  polar 
ideographic  explorations. 

In  regard  to  the  subject  of  polar  researches,  the  English  joomaly 
NaturCj  November  18, 1880,  says:  "  To  squander  £30,000  in  one  huge  at- 
tempt to  reach  the  pole  would  be  as  mad  as  for  a  merchant  to  embark  all 
his  capital  in  one  hazardous  undertaking.  Polar  research  and  polar 
expeditions  are  not  incompatible,  but  as  Dr.  Neumayer  showed,  in  an  ad- 
mirable address  at  the  Dantzic  meeting  of  the  German  Association,  the 
former  must  be  subordinated  to  and  guided  by  the  results  of  the  latter. 
The  days  of  Arctic  campaigns  are  past.  We  have  reached  the  precincts 
of  the  citadel  itself,  and  now  the  sappers  and  miners  begin  their  slow  but 
sare  work,  to  be  capped  at  the  proper  time  by  a  ^rand  assault.  Ger- 
many, Austria,  Eussia,  Sweden,  Norway,  Denmark,  the  United  States^ 
»Dd,  we  believe,  Canada  are  all  to  take  part  in  this  great  work  by  estab- 
lishing observing  stations  at  suitable  points  all  around  the  polar  area, 
inrhile  Italy  is  to  send  out  next  year  a  scientifically  equipped  expedition 
to  the  Antarctic  regions,  our  knowledge  of  which  is  meager  and  uncer- 
t:ain.  This  last  will  be  an  observing  as  well  as  an  exploring  expedition, 
preparatory  to  the  establishment  of  an  Antarctic  station. 

'*  As  Dr.  Neumayer  said,  in  the  address  alluded  to,  men  of  science  do  not 
demand  practical  or  so-called  utilitarian  reasons  before  giving  their  ad- 
hesion to  any  new  work )  it  is  enough  if  it  can  be  shown  that  such  work 
will  conduce  to  the  advancement  of  knowledge.  And  that  Weyprecht's 
scheme  of  polar  observatories,  of  which  so  many  Governments  approve, 
will  lead  to  vast  additions  being  made  to  scientific  knowledge,  no  man 
of  science  needs  be  told.  In  meteorology,  terrestrial  magnetism,  biology, 
geology,  and  glacial  physics  the  gains  would  be  immense,  and  the  his- 
tory of  science  has  taught  us  over  and  over  again  that  the  surest  path 
to  practical  and  beneficent  results  is  through  the  gate  of  pure  scientific 
research.  Every  day  is  the  science  of  meteorology  becoming  more  and 
more  important.^    {Nature^  November,  1880,  xxin«  p.  50.) 

In  connection  with  the  Panama  Canal,  De  Lesseps  has  established  a 
meteorological  station  at  Colon.  Stations  on  both  sides  of  the  isthmus 
have  long  been  desirable,  and  it  is  to  be  hoped  that  such  will  be  well 
maintained. 

The  Scottish  Meteorological  Society  has,  since  the  spring  of  1881,  main- 
rained  a  series  of  daily  observations  on  the  summit  and  sides  of  Ben 
IN'eTis-  The  summit  is  4,406  feet  above  sea-level  and  is  the  highest  spot 
in  the  British  Isles.  The  importance  of  building  a  residence  for  the 
ol>8erver,  and  maintaining  at  the  summit  more  frequent  if  not  more 
continuous  observations,  is  strongly  urged.  The  society  accepted  a 
li  ju:i<L8ome  offer  by  Mr.  C.  L.  Wragge,  who  has  had  experience  of  such 
^vrork,  to  climb  to  the  top  of  Ben  Nevis  every  morning  in  time  to  make 
ol>8^rvations  there  at  9  a.  m.  A  complete  set  of  the  best  instruments 
lisus  heen  procured.  The  barometer  (a  Fortin)  is  an  excellent  instru- 
jnexit,  and  is  constructed  to  read  as  low  as  23.000  inches,  in  the  procur- 
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ance  of  whieb  Mr.  Scott,  of  the  Meteorological  Office,  kindly  gave  bis 
assistance.  On  Tuesday,  May  31, 1881,  Mr.  Wraggo,  with  Mr.  Living- 
stone, of  the  public  schools,  and  nine  workmen,  ascended  the  mountain, 
and  the  instruments  were  fixed  and  secured  in  their  proper  positions; 
and  all,  includiug  the  barometer,  were  found  to  be  in  good  workiujr 
order.  The  regular  observations  began  on  the  following  day,  June  1, 
Mr.  Wragge  being  at  his  post  on  the  top  of  the  Ben,  4,406  feet  above 
the  sea  at  9  a.  m.  He  remains  an  hour  at  the  top,  and  makes  tbree 
observations,  viz,  at  9,  9.30,  and  10  a.  m.  Even  during  the  stormy 
weather  of  Saturday  last  tlie  observations  were  made  and  the  observer 
back  at  Fort  William  at  1.30  p.  m.,  on  which  occasion  the  temperature 
at  the  top  was  as  low  as  28^.0. 

Simultaneous  with  the  Ben  Nevis  observations  a  complete  series  of 
observations  are  also  made  near  sea-level  by  Mrs.  Wragge.  These  ob- 
servations, together  with  the  observations  made  at  the  neighboring 
stations  of  Boy  Bridge,  Gorran,  Landale,  Airds,  Lismore,  and  Dalnas- 
»  pidal  (1,400  feet  above  the  sea),  will  give  the  data  required  in  dealing 
with  some  more  important  problems  in  meteorology.  {Naturej  June, 
1881,  Vol.  XXIV,  p.  131.) 

The  daily  observations  by  Mr.  C.  L.  Wragge,  which  ended  with  Octo- 
ber- 1881,  have  been  supplemented  by  those  of  Mr.  Livingstone,  who  has 
ottered  to  climb  to  the  summit  once  a  month,  whenever  practicable, 
during  the  winter.    {Kature,  December,  1881,  xxv,  p.  135.) 

Mr.  Livingstone  ascended  Ben  Nevis  for  the  second  time  on  Satur- 
day, February  10, 1882.  He  found  the  snow  much  deeper  than  usual. 
{Nature^  February,  1882,  xxv,  p.  37-'.) 

Mr.  Wragge  has  mude  every  effort  to  secure  land  for  a  i)ermanent 
summit  observatory,  but  thus  far  without  success — meeting  with  oppo- 
sition from  unexpected  quarters,    {yature^  March,  1882,  xxv,  p.  491.) 

The  observations  on  Ben  Nevis  and  at  Fort  William  were  recom- 
menced June  1, 1882.  A  series  of  very  frequent  observations  are  made 
at  Fort  William  from  5  a.  m.  to  9  p.  m.,  simultaneous  with  those  taken 
by  Mr.  Wragge  on  his  ascent  and  descent.  Self-recording  thermome- 
ters, spectroscopes,  and  actinometers  and  additional  rain-gauges  have 
been  provided.    {Nature^  June,  1882,  xxvi,  p.  112.) 

Mr.  Wragge  has  established  a  subsidiary  station  at  Stafford  where 
full  series  of  observations  will  be  made  at  9  a.  m.  daily.  On  the  morn- 
ing of  July  23  Mr.  Wragge  found  that  wanton  mischief  had  been  done 
to  some  of  the  instruments  at  the  intermediate  stations  of  Eedburu  Cross- 
ing, and  he  appeals  to  the  public  to  co-operate  with  the  attempt  to  pre- 
vent such  wantonness.    {Nature^  August,  1882,  xxvi,  p.  330.) 

The  Swedish  Government  has  decided  to  send  a  scientific  expedition 
to  Mossel  Bay,  for  the  purpose  of  collecting  meteorological  informatiou. 
The  expedition  will  be  directed  by  Captain 'Malm berg,  and  will  have  to 
remain  during  the  summer  of  1882  and  the  winter  of  1883  in  order  to 
obtain  the  observations  of  the  entire  year.    Mossel  Bay  is  situated  to 
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the  north  of  Spitzbergen,  latitude  79^  54',  longitude  16©  15'  east.  The 
locality  is  well  known  to  the  Swedes.  Professor  Kordenskjold  staid 
there  in  the  winter  of  1872  and '73  with  three  ships.  A  Swedish  man- 
of  war  will  take  the  expedition  to  Mossel  Bay^,  under  the  command  of 
Captain  Palander,  who,  after  haviug  fixed  the  special  meteorological 
station  of  Captain  Malniberg,  will  return  to  Sweden.  {Nature^  July, 
1881,  XXIV,  p.  295.) 

The  proposed  Physical  Observatory  in  Hong-Kong  is,  we  regret  to 
see,  still  under  consideration,  notwithstanding  Major  Palmer's  complete 
scheme  was  in  the  hands  of  the  colonial  office  in  1882.  It  is  to  be  hoped 
that  he  may  be  engaged  upon  the  work  before  he  leaves  China.  (Net- 
ture^  XXVI,  p.  113.) 

The  Shanghai  General  Chamber  of  Commerce  has  received  an  elabo- 
rate report  frotn  Father  de  Chevrens,  of  Zikawei,  on  the  proposed  me- 
teorological system  for  the  protection  of  the  Chinese  shipping.  He 
recommends  that  the  Zikawei  Observatory  should  receive  twice  daily 
observations  telegraphed  from  Manila,  Hong-Kong,  Amoy,  Tientsin, 
Nagasaki,  and  Vladivostock.    (Nature,  xxv,  p.  368.) 

Woeikoff  suggests  that  Chinese  typhoon  warnings  will  always  be 
unsatisfactory  until  telegraphic  connection  is  made  with  Formosa  and 
the  Loo  Choo  Islands.    {ITaturej  xxv,  p.  410.) 

The  Chamber  of  Commerce  at  Shanghai  has  failed  to  secure  the  co- 
operation of  the  Chinese  maritim  customs  in  meteorological  observa- 
tions on  the  coast  of  China,  bnt  as  the  latter,  under  the  inspectorate  of 
Sir  Robert  Hart,  has  long  since  promised  to  establish  its  own  system,  we 
may  still  hope  to  see  that  realized.    (Naturcy  xxvi,  p.  136.) 

Sir  Robert  Hart,  insx)ector-general  of  Chinese  maritime  customs,  has 
directed  that  meteorological  observations  at  all  Chinese  ports  be  sent 
regularly  to  Shanghai;  we  presume  that  this  is  part  of  the  meteorolog- 
ical system  promised  by  Mr.  Hart  at  the  Vienna  Conference  in  1874. 
(Satnrej  xxvi,  p.  414.) 

The  telegraph  line  between  Shanghai  and  Pekin — which  is  the  first 
of  any  length  in  China — ^has  been  opened  to  traffic,  and  has  already 
foaud  some  useiiil  application  in  the  distribution  of  weather  informa. 
tion. 

Maxwell  Hall,  of  Kingston,  Jamaica,  writes  that  he  is  slowly  pro- 
gressing in  his  efforts  to  establish  a  proper  meteorological  system  for 
the  West  Indies.  An  international  system  of  observation,  reports,  storm 
▼amings,  &c.,  will  be  fully  practicable  only  when  the  British  colonial 
government  takes  steps  to  encourage  his  labors;  meanwhile  he  is 
elaborating  a  system  of  observations  for  Jamaica  that  will,  he  hopes, 
eventually  cover  the  whole  isle,  and  will  be  found  practically  useful  in 
weather  predictions  and  in  the  development  of  special  agricultural  and 
botanical  enterprises.    {Nature,  xxv,  p.  18.) 

The  observations  made  in  Iceland  for  the  Scottish  Meteorological 
Society  by  Mr.  Thorlacius,  show  that  in  that  island  the  mean  baix)metric 
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pressure  was  remarkably  low  while  the  temperature  was  high  daring 
the  winter  of  1881-82.  This  mild  winter  has  been  followed  by  a  very 
cold  summer.  A  general  study  of  the  distribution  of  pressure  and 
temperature  over  ^Northern  Europe  during  this  period  has  been  under- 
taken by  Wild.     {Nature^  xxvi,  p.  322.) 

Dr.  Steineger,  of  Norway,  has  been  sent  to  establish  meteorological 
stations  on  the  Russian  side  of  the  Bering  Sea.  [Professor  Wild  writes 
that  he  has  also  made  some  effort  to  procure  observations  in  that  re- 
gion. A  knowledge  of  the  storms  of  the  North  Pacific  would  seem  to 
be  an  important  desideratum  to  the  United  States  Signal  Service  if  ever 
it  is  to  make  early  predictions  of  the  storms  that  arrive  on  the  Pacific 
coast.]    {NaturCy  xxvi,  p.  113.) 

The  scientific  results  of  the  Jeannette  expedition  were  partially  lost, 
but  the  many  important  records  will,  it  is  believed,  be.published  as  a 
part  of  the  proceedings  of  the  Board  of  Inquiry  which  has  been  investi- 
gating all  the  particulars  relating  to  this  expedition  and  that  of  the 
Bodgers,  which  vesselw  as  sent  in  search  of  the  former.  The  Jeannette 
was  20  miles  northeast  of  Herald  Island  on  September  5, 1880,  when  she 
was  frozen  in,  and  for  twenty-one  months  thereafter  was  drifting  towards 
the  northwest  in  the  ice-pack.  She  was  lost  on  June  13, 1882,  at  Tt^^ 
north  and  155°  east.    {Nature,  xxvi,  p.  479.) 

The  International  Meteorological  Committee,  Messrs.  Wild,  Scott, 
Buys-Ballot,  Gantoni,  de  Brito  Capello,  Haun,  Mascart,  Mohn,  Nea* 
mayor,  appointed  by  the  Congress  of  Rome,  held  its  first  meeting  at  the 
Observatory,  Berne,  from  the  9th  to  the  12th  of  September,  1880. 
All  the  members  of  the  committee  were  present.  The  committee  recoiD' 
mend  that  each  national  meteorological  office  carry  out  a  comparison  of 
its  own  standard  instruments  with  those  of  other  countiies ;  it  also  re- 
commended that  all  organizations  publish  regularly  the  mean  valaes  for 
the  most  important  meteorological  elements  for  the  telegraphic  and  in- 
ternational stations.  ]\Lessrs.  Scott  and  Ilellmainn  were  appointed  to  act 
as  a  committee  on  publication  of  a  catalogue  of  meteorological  literatare, 
the  cost  of  which  was  estimated  at  £550  for  the  manuscript  and  £750  for 
the  publication.  Messrs.  Mascart  and  Wild  were  appointed  to  prepare 
a  plan  for  collecting  and  publishing  numerical  tables  for  the  reduction  of 
observations. 

The  second  meeting  of  the  Internat  ional  M  eteorological  Committee  took 
place  at  Copenhagen,  August  1, 1882.  The  following  are  among  the  pro- 
ceedings of  this  meeting :  It  was  resolved,  first j  to  organize  in  London  an 
exhibition  of  storm- warning  and  other  correlated  apparatus;  secandj  to 
collect  information  relative  to  meteorological  observations ;  thirds  to  re- 
quest precise  observations  as  to  the  time  of  rain,  &c. ;  fourth^  to  request 
that  monthly  means  be  published  promptly;  fifth^  to  secure  observationi^ 
in  distant  localities;  sixth ^  to  encourage  the  publications  of  daily  weather 
charts  of  the  Atlantic  Ocean ;  sevenihj  to  recognize  the  importance  of 
weather  telegrams  from  Iceland  and  the  Faroe  Islands ;  eighihj  to  publish 
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the  international  redaction  tables ;  ninthj  to  draw  np  a  scheme  of  instrac- 
tionsfor  the  observation  of  cirrus  clouds;  tenths  to  invite  different  nations 
to  prepare  catalogues  of  the  meteorological  literature  of  the  respective 
countries.    (Nature^  xxvi,  p.  370.) 

Lieutenant-Colonel  Donnelly,  K.  E.,  made  some  introductory  historical 
remarks  to  Professor  Stokes's  first  lecture  of  April,  1881,  at  the  South 
Kensington  Museum,  which  was  the  first  of  the  series,  from  which  we 
extract  the  following : 

^^  It  has  been  considered  desirable  that  some  explanation  be  given  of 
vhat  has  led  to  the  formation  of  this  Committee  on  Solar  Physics,  and 
what  has  led  to  the  giving  of  these  lectures. 

"  Our  history  commences  in  the  year  1875,  when  the  Boyal  Commis- 
sion on  Scientific  Instruction  and  the  Advancement  of  Science  made 
their  eighth  and  final  report,  strongly  recommending  the  establishment 
by  the  state  of  an  observatory  for  solar  physics. 

"  In  1876  a  very  large  and  influential  deputation  from  the  British  Asso- 
ciation had  an  interview  with  the  then  lord  president  of  the  council,  the 
Duke  of  Richmond  and  Gordon,  with  the  view  of  urging  on  the  Govern- 
ment the  necessity  of  taking  action  on  this  and  other  recommendations 
of  the  royal  commission. 

^^  The  representation  by  the  council  of  the  British  Association  was  fol- 
lowed  by  a  memorial  from  a  number  of  eminent  men  of  science.  It  was 
under  those  circumstances  that  the  lords  of  the  committee  of  the  Council 
of  Education,  in  August,  1877,  referred  the  question  to  Professor  Stokes, 
Professor  Btdfour  Stewart,  and  General  Straohey,  for  their  opinion  as 
to  whether  a  start  could  not  be  made  by  utilizing  the  advantages  offered 
by  the  laboratories  at  South  Kensington. 

**  Just  at  th  at  particular  time  the  Indian  Government  had  made  arrange- 
ments for  having  daily  photographs  taken  of  the  sun's  disk  at  Dehra-Doon, 
in  the  Northwest  Provinces,  by  Mr.  Meins,  who,  while  he  was  sapper  in 
the  Royal  Engineers,  had  been  trained  by  Mr.  Lockyer.  The  committee 
of  three,  already  referred  to,  reported  at  the  end  of  1877,  and  they  state 
what,  in  their  opinion,  may  be  done  at  once  and  without  entailing  any 
serious  cost.  The  report  is  published  in  the  Parliamentary  paper  of 
March  20, 1879.  Nothing,  however,  was  done  at  that  time,  and  in  No- 
vember, 1878,  the  Duke  of  Devonshire,  as  chairman  of  the  Royal  Com- 
mission on  Scientific  Instruction  and  the  Advancement  of  Science,  wrote 
again,  calling  attention  to  the  subject  and  strongly  urging  that  the 
report  of  this  committee  should  be  acted  upon.  In  1879  a  small  sum,  £500, 
was  taken  in  the  estimates  for  the  expenses  of  the  Committee  on  Solar 
Physics,  and  this  has  been  continued  ever  since.  As  soon  as  that  vote 
had  been  put  in  the  estimates  with  the  sanction  of  the  treasury  a  com- 
mittee was  formed,  consisting  of  the  gentlemen  already  mentioned, 
namely.  Professor  Stokes,  Professor  Balfour  Stewart,  and  General 
Strachey,  to  whom  were  added  Mr.  Norman  Lockyer,  Captain  Abney, 
^d  Colonel  Donnelly,  R.  E.    This  committee  make  annual  reports  to 
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both  houses  of  ParliameDt,  collect  and  reduce  the  solar  observations 
commenced  by  Mr.  Meins  in  India,  and  report  on  all  items  relatingto  this 
subject.  Tbey  also  have.inangurated  the  present  course  of  lectures  on 
Solar  Physics."    {Nature^  October  20, 1881,  xxiv,  p.  594.) 

At  the  annual  meeting  of  the  Meteorological  Society,  London,  Janaary 
18, 1882,  the  secretary  reported  the  society  in  a  remarkably  flonrishing 
condition :  the  number  of  active  fellows  was  555,  the  annual  receipts 
£840  (sterling)  and  expenditure  £197  (sterling) ;  number  of  meteoro- 
logical stations  maintained,  83,  the  observations  of  which  are  regularly 
published  in  the  record.  The  president  for  the  succeeding  year  is  J. 
K.  Laughton.  The  society  has  published  instructions  to  observers  and 
an  index  to  the  publications  of  English  meteorological  societies.  (Xaturey 
XXV,  p.  307.) 

Mr.  O.  J.  Symons,  president  of  the  Meteorological  Society  of  London 
in  his  annusd  address  traced  the  history  of  English  meteorological 
societies  from  1723  to  1880.  The  earliest  English  effort  at  forming  an 
English  meteorological  society,  or  at  any  rate  securing  observatioos 
made  with  comparable  instruments,  recorded  upon  a  uniform  system, 
was  made  in  1723,  by  Dr.  James  Jurin,  then  secretary  to  the  Roya) 
Society.  In  a  Latin  address  made  that  year  by  Dr.  Jurin,  he  antici- 
pated nearly  all  the  conditions  which  are  now  considered  essential  for 
comparable  observations.  This  appeal  did  not  lead  to  much  being  done, 
and  in  1744  another  attempt  was  made  by  Mr.  Soger  Pickering,  F.  R.  S., 
who  read  before  the  Boyal  Society  a  paper  entitled  <' Scheme  of  a  diary 
of  the  weather,  together  with  drafts  and  descriptions  of  machines  sub- 
servient thereunto."  The  Meteorological  Society  of  the  Palatinate  was 
established  in  1780  under  the  anspices  of  the  Elector  Charles  Theodore^ 
who  not  only  gave  it  the  support  of  his  public  patronage  but  entered 
with  spirit  and  ability  into  its  pursuits  and  furnished  it  with  the  means 
of  defraying  the  expense  of  instruments  of  the  best  construction,  which 
were  gratuitously  disiributed  over  Europe  and  even  to  America.  One 
of  the  first  acts  of  the  association  was  to  write  to  all  the  principal  uni- 
versities, scientific  academies,  and  colleges,  soliciting  their  co-operation 
and  offering  to  present  them  with  all  the  necessary  instruments,  properly 
verified  by  standards  and  free  of  expense.  The  offer  was  accepted  by 
thirty  societies,  and  the  list  of  distinguished  men  who  undertook  to 
make  the  observations  shows  the  importance  which  was  attached  to  the 
plan  and  the  zeal  with  which  it  was  promoted  in  every  part  of  the  con- 
tinent. In  1823  the  first  meeting  of  the  Meteorological  Society  of  Lon- 
don was  held,  and  was  attended  by  Luke  Howard,  Thomas  Foster,  Dr. 
Birbeck,  and  others.  After  1824  the  society  languished  but  was  never 
regularly  dissolved.  Owing  to  several  letters  and  articles  which  ap- 
peared in  Laudan^s  Magaaine  of  Natural  History y  a  meeting  was  held  on 
November  16, 1836,  at  which  the  society  was  revived,  W.  H.  White 
appointed  secretary,  and  regular  meetings  resumed.  Application  was 
made  to  the  Royal  Society  for  permission  to  compare  the  instruments 
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of  the  society  with  the  Eoyal  Society's  standards,  and  leave  was  granted 
March  13,  1838.  A  volume  of  Transactions  was  published  in  1839,  and 
among  other  articles  contains  one  entitled  '<  Remarks  on  the  present 
state  of  meteorological  science,  by  John  iiuskin."  The  cost  of  the  pub- 
lication of  this  volume  exhausted  the  funds  of  the  society,  but  in  1841 
Mr.  Outch  undertook  personally  the  pecuniary  risk  of  a  new  publica- 
tion entitled  the  Quarterly  Journal  of  Meteorology;  but  this  does  not  ap- 
pear to  have  been  very  successful  owing  to  the  high  rate  of  pojstage. 
Shortly  after  this  the  society  practically  came  to  an  end.  On  April  3, 
1850,  a  meeting  of  some  friends  of  the  science  was  convened  by  Dr.  Lee, 
at  Hartwell,  when  the  "British  Meteorological  Society"  was  established, 
and  Mr.  S.  G.  Whitbread  elected  president.  The  first  general  meeting 
of  the  members  was  not  held  till  March  25, 1851,  but  in  the  meanwhile 
several  important  steps  had  been  taken  by  the  council.  Annual  reports 
were  published  from  1851  to  1861,  and  since  then  five  volumes  of  the 
Proceedings  and  six  volumes  of  the  Quarterly  Journal  have  been  pub- 
lished. Up  to  1^58  nothing  had  been  done  towards  forming  a  library, 
but  in  1862  a  catalogue  was  published  containing  about  200  titles.  In 
1876  a  new  catalogue  was  issued,  which  extends  to  80  pages  and  con- 
tains over  1,200  entries.  On  January  27, 1866,  the  society  obtained  a 
royal  charter  of  incorporation,  and  ha«  since  been  known  as  the  "Mete- 
orological Society."  On  April  4, 1872,  the  council  resolved  upon  taking 
a  room  for  an  office  and  for  the  protection  of  the  library,  and  appointed 
Mr.  Mariott  as  their  assistant  secretary.  The  subsequent  eight  years 
have  been  characterized  by  great  progress.  A  series  of  second-order 
stations  has  been  organized,  which  are  systematically  inspected  and  at 
which  strictly  comparable  observations  are  made.  On  January  1, 1880, 
another  and  larger  series  of  stations,  called  climatological,  was  started, 
at  which  the  observations  are  less  onerous  than  those  at  the  second- 
order  stations,  but  at  which  they  are  required  to  be  equally  accurate. 
Observations  on  natural  periodical  phenomena  are  also  made  at  many 
places,  and  discussed  yearly  by  the  Rev.  T.  A.  Preston. 

At  the  request  of  the  society  a  conference  has  been  appointed,  con* 
sisting  of  delegates  from  several  other  societies,  to  prepare  accurate 
instructions  respecting  the  erection  of  lightning-conductors.  {Nature^ 
January  27,  1881,  xxiii,  p.  307.) 

Prof.  W.  FSrster,  the  director  of  the  Berlin  Observatory,  made  an 
interesting  communication  to  the  Geographical  Society  of  Berlin  re- 
garding one  of  the  most  important  tasks  of  travelers  in  unknown 
regions,  t.  «.,  the  exact  determination  of  latitude,  longitude,  and  eleva- 
tion above  sea-level.  In  several  of  the  results  of  recent  German 
expeditions  serious  errors  in  this  regard  were  detected.  Professor 
Forster  stated  that  the  Berlin  Observatory  staff  would  shortly  be  in  a 
position  to  undertake  the  practical  and  theoretical  instruction  of  trav- 
elers and  to  superintend  the  selection,  testing,  and  packing  of  the  neces- 
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«ary  scientific  instraments  for  the  varioaB  expeditions  before  starting. 
{Nature,  March  3, 1881,  xxni,  p.  420.) 

A  meteorological  observatory  has  been  erected  at  Port-aa-Prince, 
Haytf,  under  the  care  of  Etev.  Father  Wick,  on  ground  granted  by 
the  state.  It  is  an  octagon  of  two  stories  and  a  platform.  Besides 
the  indispensable  instrument  it  hits  electric  clocks  (for  communicating 
time  to  clocks  outside),  telephones,  microphones,  phonographs,  radiom- 
eters, &c.    {Nature,  March  31, 1881,  xxni,  p.  616.) 

A  meteorological  conference  was  held  at  Sydney  in  November,  1879, 
the  representatives  of  the  different  colonies  being  Messrs.  James  Hec- 
tor, of  New  Zealand,  Charles  Todd,  of  South  Australia,  R.  L.  J.  Ellery, 
of  Victoria,  and  H.  C.  Bussell  of  New  South  Wales.  The  whole  ques- 
tion of  weather  telegrams  was  under  consideration.  The  system  then 
in  operation  embraced  only  the  colonies  of  South  Australia,  Victoria, 
New  South  Wales,  and  Queensland,  but  a  resolution  was  passed  declar- 
ing it  desirable  to  secure  the  co-operation  of  the  Oovernmenta  of  West- 
ern Australia,  Tasmania,  and  New  Zealand  in  the  syste/n  of  intercolonial 
'weather  telegrams.  The  conference  voted  that  weather  telegrams  and 
forecasts  shall  in  all  cases  depend  upon  the  observations  used  for  gen- 
eral meteorological  and  climatological  statistics.  Much  emphasis  was 
laid  on  the  establishment  of  high-level  stations  with  a.  more  special  view 
to  the  investigation  of  the  winds,  and  the  conference  recommended  that 
there  be  established  in  each  of  the  colonies,  upon  a  high  mountain  i»eak, 
a  meteorological  observatory  for  the  special  study  of  winds  and  other 
meteorological  phenomena.    {Nature,  xxn,  p.  160.) 

Prof.  Sophus  Tromholt,  of  Bergen,  Norway,  writes  that  in  order  to 
get  nearer,  if  possible,  to  the  unraveling  of  the  mysteries  of  the  au- 
rora borealis,  he  has  in  the  course  of  the  last  two  years  endeavored  to 
procure  a  greater  number  of  observations  of  this  phenomenon  in  Nor- 
way, Sweden,  and  Denmark.  He  has  succeeded  in  engaging  through- 
out the  above-named  countries  several  hundreds  of  observers,  who,  led 
only  by  scientific  interest,  have  given  him  their  assistance,  and  from  whom 
he  has  already  received  a  considerable  amount  of  information.  These 
observations  are  to  be  continued,  as  there  is  reason  to  suppose  that  the 
aurora  borealis  in  the  near  future  will  appear  much  more  frequently 
than  has  been  the  case  during  the  last  years.  Finland  and  Iceland  will 
also  now  be  drawn  within  the  circle,  and  it  would  he  most  desirable  that 
similar  observations  were  ma>de  also  in  Great  Britain,  which  country, 
especially  in  the  maximum  years  of  the  appearance  of  the  aurora  bore- 
alis, certainly  would  yield  characteristic  contributions  in  this  respect 
He  therefore  invites  friends  of  science  to  make  such  observations  in 
accordance  with  the  system  which  he  has  introduced  in  Scandinavia. 
A  schedule  for  recording  observations,  along  with  the  necessary  instruc- 
tions, will  be  sent  to  any  one  who  desires  them.    {Nature,  xxn,  p.  192.) 

Miss  Pogson  has  been  appointed  meteorological  nsporter  to  the  gov- 
exnment  of  the  Madras  Presidency,  India. 
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TheOerman  GovemmeDt  has  been  requested  by  many  eminent  hydrol- 
ogists  to  establish  a  hydrolop^ical  '^  ReicbeCentralstelle.]'  They  con- 
sider hydrological  researches  extending  over  the  whole  empire  neces- 
sary for  the  general  welfare,  with  regard  to  the  general  atilization  of 
water  and  for  the  general  protection  of  arable  lands  against  floods  and 
loandations.  As  these  researches  would  necessarily  often  be  combined 
with  meteorological  observations,  it  is  proposed  to  connect  the  Hydro- 
logical  Of&ce  with  the  Meteorological  Central  Office.  The  work  would 
have  to  be  done  principally  by  hydrologists  and  meteorologists,  but 
the  staff  would  have  to  comprise  geologists,  agriculturists,  and  forest- 
rangers.    {Nature^  July  21, 1881,  Vol.  xxrv,  p.  265.) 

Sir  G.  B.  Airy,  in  his  annual  report,  June  4, 1881,  reviews  the  rela- 
tion of  Greenwich  Observatory  to  meteorology,  navigation,  and  the  sub- 
jects in  which  he  has  taken  an  interest  as  bearing  on  navigation.  The 
self  recording  apparatus  of  the  observatory  has  all  been  altered,  so  that 
the  time  scales  are,uniform  throughout.  The  earth-current  register  on 
ordinary  telegraph  lines  indicates  the  existence  of  numerous  petty  fluctu- 
ations that  almost  completely  mask  the  proper  featureof  earth  currents. 
The  photographic  records  of  currents  on  buried  lines  continue  to  be 
maintained  with  regularity.  A  new  pressure  plate  ha«  been  supplied  to 
the  Osier  anemometer.  CampbelPs  sunshine  recorder  has  continued  in 
action  during  this  its  fifth  complete  year.  The  discussion  of  the  elec- 
trometer results  for  1879  shows  that  on  days  of  magnetic  disturbance, 
when  aurora  is  visible,  nothing  unusual  is  shown  by  this  instrument. 
The  greatest  electric  disturbances  are  observed  in  showery  weather  and 
during  thunder-storms.  The  Greenwich  and  Deal  time-balls  are  dropped 
regularly  at  1  p.  m.,  and  an  hourly  bell  to  be  established  at  The  Start  is 
urged.    {Naturej  June  9, 1881,  xxiv,  p.  128.) 

The  first  annual  report  of  Mr.  Christie,  Astronomer  Boyal,  June  8, 
1SS2,  shows  that  these  observations  are  kept  up  as  usual.  {Naturcy 
XXV,  p.  140.) 

The  voluntary  retirement  of  Sir  G.  B.  Airy,  in  the  eightieth  year  of 
his  age,  and  the  appointment  of  Mr.  Christie  to  the  directorship  of  the 
Koyal  Observatory  will  not  materially  affect  the  maintenance  of  the 
long  series  of  magnetic  and  meteorological  observations  conducted  at 
Greenwich. 

The  Algerian  system  of  meteorological  observations  extends  to  forty- 
eight  stations,  of  which  thirty-six  send  daily  reports  by  telegraph.  Storm 
warnings  are  sent  from  the  central  station  to  twelve  sea-coast  stations. 
The  office  is  under  the  control  of  military  engineers,  and  is  independent 
of  the  French  Bureau  at  Paris.    (Nature^  xxv,  p.  492.)  * 

The  London  Meteorological  Council  have  taken  every  practicable  step 
to  obtain  the  largest  possible  number  of  meteorological  observations 
from  the  North  Atlantic  Ocean  during  the  years  1882  and  1883.  Their 
circular  inviting  these  observations  states  that  they  propose  to  prepare 
daily  weather  charts  similar  to  (but  possibly  more  elaborate  than)  those 


380  SCIENTIFIC    RECORD    FOR    1882. 

that  have  for  some  years  been  published  by  the  Army  Signal  Office. 
As  the  latter  office  has  received  reports  from  aboat  500  vessels,  it  is 
evident  that  the  proposed  work  of  the  London  office  is  one  of  no  small 
magnitude.  We  hope  that  it  may  give  a  great  stimnlus  to  meteorolog- 
ical observations  at  sea.    {Nature^  xxv,  p.  606.) 

Mr.  Crols,  temporarily  director  of  the  observatory  at  Rio  Janeiro, 
has  established  the  publication  of  the  astronomical  bulletin  of  that  ob- 
servatory. He  has  also  established  a  time-ball  similar  to  that  at  Green- 
wich.   (Nature^  xxvi,  p.  352.) 

'  A  great  international  fisheries  exhibition  will  be  held  in  London,  at 
the  Gardens  of  the  Royal  Horticultural  Society,  in  1883.  At  the  Coi)en- 
hagen  meeting  of  the  International  Meteorological  Committee  it  was 
resolved  to  invite  the  weather  bureaus  of  all  countries  to  contribute  at 
the  same  time  towards  a  complete  display  of  all  systems  of  forecasting 
weather  and  forewarning  of  storms,  and  of  whatever  else  in  their  work 
seemed  to  bear  upon  the  fishing  industries.    (NaturCj  Vol.  xxyi,p.  480.) 

Bischofifsheim,  the  member  of  the  French  Deputies  for  !N'ice,  having 
built  a  fine  observatory  near  that  city,  on  Mont  Gros,  at  an  altitude  of 
about  1,000  feet,  and  within  a  park  of  80  acres,  has  appointed  Perrotin 
director'  of  the  observatory,  Garvallo  assistant  director,  and  Puiseux 
in  charge  of  met.eorologic  and  magnetic  observations.  The  observa- 
tory will  be  under  the  general  charge  of  the  Bureau  of  Longitudes,  its 
entire  cost  and  endowment  having  been  donated  by  the  munificent 
banker. 

The  French  departmental  meteorological  commissions  hold  an  annual 
meeting  under  the  presidency  of  the  minister  of  public  instruction. 
At  the  meeting  of  April  18, 1882,  it  was  announced  that  the  Central 
Bureau  receives  daily  97  telegrams  from  foreign  parts  and  52  from 
France.  Five  maps  are  drawn  in  the  morning  and  three  in  the  evening ; 
warnings  are  sent  by  telegraph  to  aid  agricultural  and  maritime  districts; 
82  per  cent,  of  verifications  are  claimed.    {NaturCj  xxi,  p.  593.) 

A  geographical  association  was  established  in  1882  at  Jena,  under 
the  presidency  of  Dr.  E.  £.  Schmid. 

At  the  annual  distribution  of  prizes  by  the  Paris  Academy  of  Sciences, 
February  6, 1882,  the  prize  of  5,000  francs  was  awarded  to  Brault  for 
his  studies  in  marine  meteorology. 

The  Royal  Agricultural  and  Commercial  Society  of  British  Guiana 
proposes  to  publish  meteorological  information  in  its  journal,  edited  by 
Mr.  £.  F.  Im-Thum.  It  is  to  be  earnestly  hoped  that  the  meteorology  of 
this  interesting  part  of  the  world  may  be  more  thoroughly  studied.  {Na- 
turcj  xxv,  p.  419.) 

l^eumayer  and  Buys-Ballot  have  respectively  received  gold  medals 
from  the  Dutch  Society  of  Sciences  at  Harlem  for  eminent  services  in 
meteorology.  Among  the  prize  subiects  announced  by  this  society  for 
the  year  1883  are  the  mariner's  compass,  the  diffusion  of  light,  the  con- 
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densation  of  gases  on  solid  substances,  and  electric  discbarge  in  rare  filed 
gases.    {Nature,  XXA^I,  p.  olO.) 

Sir  Gbarles  Wyville  Tbomsou,  born  1830,  Marcb  5,  at  Linlitbgow, 
Scotland,  died  Marcb  10, 1882,  at  Edinbargb,  specially  known  to  meteor- 
ologists by  bis  great  contributions  to  our  knowledge  of  ocean  tempera- 
tares,  deptbs,  and  currents.     {Natwe,  xxv,  p.  467.) 

Thomas  Eomney  Robinson,  D.  D.,  born  in  Dubbn,  April  23, 1792,  died 
at  Armagh,  March  7, 1882.  In  1824  Dr.  liobinson  was  appointed  di- 
rector of  the  Armagh  Observatory,  and  has  long  been  the  oldest  liv- 
ing English  astronomer.  In  meteorology  he  is  especially  known  by  his 
invention  and  theory  of  the  hemispherical  cup  or  Eobinsou  anemometer. 
(Nature J  xxv,  p.  468.) 

Mr.  J.  L.  E.  Dreyer,  formerly  of  the  Dunsink  Observatory,  has  been 
appointed  to  succeed  Dr.  Robinson. 

Prof.  W.  B.  Rogers,  president  of  the  Massachusetts  Institute  of  Tech- 
nology, born  in  Philadelphia,  December,  1805,  died  suddenly  in  Boston, 
May  30, 1882.  Although  especially  active  in  geology,  yet  of  late  years 
the  whole  range  of  physical  sciences  were  enriched  by  his  remarkably 
lacid  presentations.    {Nature,  xxyi,  p.  182.) 

Prof.  Dr.  J.  C.  F.  Zollner,  born  November  8, 1834,  at  Berlin,  died  in 
1882  at  Leipsic.  His  papers  on  celestial  photometry-  and  spectroscopy 
of  the  solar  prominences  have  imx)ortant  bearings  on  meteorology. 
During  recent  years  he  is  said  to  have  had  almost  entirely  confined  Ms 
attention  to  non-scientific  subjects.    {Nature,  xxYi,  p.  88.) 

Dr.  P.  A.  Bergsma,  well  known  by  the  important  and  meteorological 
work  that  he  has  for  the  past  fifteen  years  carried  on  as  director  of  the 
Observatory  of  Batavia,  was  returning  to  Holland,  where  he  was  to 
have  been  settled  in  an  important  scientific  position  when,  unfortu- 
nately for  science,  on  the  way  through  the  Red  Sea  he  died  on  May  1, 
1882. 

Mr.  Scott  Russell,  the  eminent  engineer,  died  on  Thursday,  June  8, 
1882,  in  London,  in  the  seventy-fifth  year  of  his  age.  Beside  his  im- 
portant work  in  engineering  he  is  especially  known  to  physicists  by 
his  researches  upon  waves  and  wave-motions,  the  resistance  of  moving 
water,  &c.    {Nature,  xxvi,  p.  159.) 

J.  A.  Gautier,  born  in  1792  died  December,  1881,  at  the  age  of  eighty- 
nine.  Gautier  was  the  Xestor  in  the  scientific  circles  of  Switzerland, 
and  has  been  long  known  as  a  worker  in  astronomy  and  terrestrial 
magnetism. 

Dr.  Isaac  I.  Hayes,  well  known  by  his  meteorological  observations 
iu  the  Arctic  seas,  died  December  18,  1881,  in  New  York  City. 

Robert  Mallet,  born  in  Dublin  June  30, 1810,  died  November  5, 1881, 
Besides  his  numerous  valuable  improvements  in  departments  of  engi- 
neering, he  has  made  his  name  famous  by  his  labors  in  terrestrial  physics, 
especially  in  whatever  related  to  earthquake  phenomena  and  volcanic 
energy. 
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Prof.  John  William  Draper,  born  in  England  May  5,  1811,  died  in 
New  York  Jannary  4, 1882;  best  known  by  his  scientific  work  in  acti- 
nometxy  and  b}'  his  valuable  historical  and  medical  works. 

Prof.  E.  Plantamour,  born  in  Geneva  in  1816,  died  September  7, 1882. 
Beside  his  extcDsive  works  in  astronomy  and  geodesy,  pendolnm,  &c., 
he  will  always  be  remembered  in  meteorology  for  his  contribations  to 
barometric  hypsometry.    {Nature,  xxvi,  p.  505.) 

The  death  is  announced,  in  Joly,  1882,  of  G.  G.  Brauer,  for  a  long 
time  mechanician  to  the  Pulkova  Observatory,  and  latterly,  also,  to  the 
Central  Physical  Observatory.  Eussian  astronomers  and  physicists 
have  greatly  profited  by  his  remarkable  ability  in  the  construction  of 
scientific  instruments. 

Liitke,  the  well-known  Russian  navigator  and  explorer,  bom  at  St. 
Petersburg  September  29,  1797,  died  August,  1882.  His  explorations 
of  the  coast  of  Kova  Zembla,  1821  to  1824,  and  his  voyage  around  the 
world,  1826  to  1828,  in  which  Lenz  was  the  chief  of  the  scientific  staff, 
gave  him  a  prominent  position  in  the  geographical  world.  {Naturtj 
XXVI,  p.  447.) 

Gifiard,  born  in  1825,  died  April,  1882.  This  eminent  French  engi- 
neer  is  known  the  world  over  as  the  inventor  of  the  famous  injector,  and 
to  meteorologists  by  his  construction  of  the-  great  captive  balloon  at 
Paris  and  its  utilization  for  meteorological  observations.  {NaturCj  xxi, 
p.  591.) 

The  Eev.  Humphrey  Lloyd,  D.  D.,  provost  of  Trinity  College,  Dub- 
lin, died  on  the  17th  of  June,  1881,  at  the  age  of  eighty-one  years.  Dr. 
Lloyd's  contributions  to  scientific  literature  have  been  many  and  im- 
portant. His  father  had  been  provost  before  him,  and  his  own  lile  has 
been  equally  divided  between  devotion  to  science  (1824  to  1862)  and  to 
education  (1862  to  1881).  Optics,  magnetism,  and  meteorology  have  all 
been  advanced  by  his  labors.  In  company  with  Sir  John  Herschel  he 
succeeded  in  carrying  out  the  desire  of  the  British  Association  for  the 
Advancement  of  Science,  that  the  British  Government  should  carry  on 
magnetic  and  meteorologic  observations  throughout  the  globe.  (iiTo^re, 
January  20,  1881,  xxiii,  pp.  275  and  292.) 

II.— a  Genebai.  tbeatises  ;  b  Histoby;  e  Climate. 

The  second  edition  of  Thomson  and  Tait's  Treatise  on  Katnral  Phi- 
losophy, V^ol.  I,  Parts  I  and  II,  is  in  the  press;  so  also  a  volume  of 
mathematical  and  physical  papers,  by  Sir  William  Thomson,  relating 
especially  to  thermo-dynamics  and  to  be  followed  soon  by  other  vol- 
umes. The  second  and  third  volumes  of  Professor  Stokes'  mathemati- 
cal and  physical  papers  are  also  nearly  completed.    {NaturCj  xxv,  p.  613.) 

Professor  Oberbeck  publishes  in  Wiedeman's  Annalen  a  memoir  on  the 
motions  of  the  atmosphere  on  the  surface  of  the  earth,  in  which  the  most 
rexsent  principles  of  aero-dynamics  find  full  application.    This  work  is 
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therefore  virtually  aa  extension  of  Ferrel's  well-known  memoirs,  in  which 
latter  only  the  simpler  mathematical  principles  are  involved. 

E.  D.  Archibald  furnishes  English  readers  with  a  highly  appreciative 
review  of  the  important  meteorological  researche9  of  Prof.  William  Fer- 
rel.  He  finds  that  Ferrel's  results  are  in  every  way  confirmed  by  the 
statistical  works  of  Ley,  Meldrum,  and  others.  Viewing  the  work  as  a 
whole,  he  says :  ^^  The  author  may  be  congratulated  on  having  presented 
to  the  world  a  memoir  of  such  luminous  research.  When  we  compare 
kiswork  with  the  numerous  crude  treatises  and  hypotheses  evolved  dur- 
ing the  past*  half  century  we  feel  a  deep  sense  of  relief  at  finding  the 
question  dealt  with  by  a  mathematician  of  ability.^  {N'aturej  xxvi,  pp. 
8  and  33.) 

Ghevreul  communicates  to  the  Paris  Academy  of  Sciences  evidence 
that  General  Joseph  Hubert,  the  friend  and  successor  of  Poivre  in  the 
island  of  E^union,  recognized  as  early  as  1788  (some  ten  years  before 
Oerman  and  English  savants)  the  gyratory  character  of  cyclones.  In 
1818  Hubert  got  the  complete  and  correct  formula  expressing  their 
doable  motion  of  gyration  and  translation  (several  years  before  Dove)* 
(Naturej  xxvi,  p.  496.) 

Bjerknes,  of  Ghristiania,  after  devoting  fifteen  years  to  the  mathe* 
matical  theory  of  the  mutual  action  of  vibrating  bodies  immersed  in  a 
liquid,  has  been  able  to  so  completely  master  the  subject  as  to  devise 
apparatus  that  perfectly  exemplifies  his  theoretical  results,  and  shows 
that  the  action  of  such  vibrating  planes  and  spheres  upon  the  surround- 
ing incompressible  fluid  reproduces  nearly  all  the  phenomena  of  mag- 
netic and  electrical  attraction,  diamagnetism,  and  magneto-induction. 
His  apparatus  was  shown  at  the  Paris  electrical  exhibition,  1881,  and  is 
well  illustrated  in  Naturej  xxv,  p.  272. 

A  recent  number  of  the  Japan  Gazette  contains  a  translation  of  a 
work  written  in  1821,  entitled  "  Ideas  about  Heaven  and  Earth,"  which  ia 
essentially  an  exposition  of  Japanese  ideas  on  meteorology.  Of  course 
this  is  mostly  of  the  nature  of  the  most  primitive  philosophy,  and  it  is 
said  that  the  work  represents  the  ideas  of  educated  Japanese  fifty  years 
ago,  but  that  the  present  generation  has  entirely  outgrown  them.  {Nor 
turcj  XXVI,  p.  15.) 

Among  the  bibliographical  works  we  notice  acomplete  index  of  works 
and  papers  published  by  different  members  of  the  Bohemian  Associa- 
tion at  Prague.  This  valuable  work  is  published  in  the  annual  reports 
of  the  society.    {Nature j  xxvi,  p.  165.) 

Piazzi  Smyth  communicates  to  the  Royal  Society  of  Edinburgh  a  pa- 
per on  the  meteorology  of  Madeira.  The  humidity  at  Madeira  is  traced 
by  him  to  the  influence  of  the  Gulf  Stream.  Observations  with,  the 
psychrometer  and  spectroscope  prove  the  climate  of  Madeira  to  be  re- 
markably humid.  {NaturCj  xxvr,  pp.  47,  48.)  This  subject  is  ftirther 
elaborated  in  his  little  volume,  <<  Madeira  Meteorology." 
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AiuoDg  recent  climatological  changes  perhaps  none  are  more  interest- 
ing than  the  conclusion  of  Dr.  Lenz  with  reference  to  the  African  Sa- 
hara, which  region  Dr.  Lenz  explored  in  1880.  The  northern  portion  of 
the  Sahara  is  a  plateau,  1,200  feet  high,  consisting  of  horizontal  Devonian 
strata.  South  of  this  are  depressions  400  feet  above  sea-level,  bat  the 
remainder  of  the  d&ert  is  800  or  900  feet  high.  Evidences  were  fre- 
quently seen  of  the  ancient  fertility  and  population  of  the  desert.  Dur- 
ing bis  forty-three  days'  travel  through  the  Sahara,  Dr.  Lenz  observed 
that  the  temperature  was  not  excessive;  it  usually  was  from  34^  to 
360  C,  and  only  in  the  Igidi  region  it  reached  45°.  The  wind  blew 
mostly  from  northwest,  and  it  was  only  south  of  Tandeni  that  the  trav- 
eler experienced  the  hot  south  winds  (edrash)  of  the  desert.  As  to  the 
theory  of  northeastern  trade-winds  being  the  cause  of  the  formation 
of  the  desert.  Dr.  Lenz  remarks  that  he  never  observed  such  a  wind, 
nor  did  his  men;  it  must  be  stopped  by  the  hilly  tracts  of  the  north. 
Another  important  remark  of  Dr.  Lenz  is  what  he  makes  with  respect 
to  the  frequent  description  of  the  Sahara  as  a  sea-bed.  Of  course  it  was 
under  the  sea,  but  during  the  Devonian,  Cretaceous,  and  Tertiary  periods. 
As  to  the  sand  which  covers  it  now,  it  has  nothing  to  do  with  the  sea; 
it  is  the  product  of  destruction  of  sandstones  by  atmospheric  agencies. 
Northern  Africa  was  not  always  a  desert,  and  the  causes  for  its  being 
so  now  must  be  sought  for,  not  in  geological  but  meteorological  influ- 
ences.   {Nature,  xxv,  p.  211.) 

Dr.  F.  Angus  tin  communicates  to  Sitzungsherichte  a  paper  on  the  cli- 
mate of  Prague,  being  a  summary  of  meteorological  observations  made 
since  1840,  and  also  a  paper  on  the  influence  of  cloudiness  on  the  diurnal 
march  of  temperature  at  that  station.  The  average  temperatures  are 
for  winter,  — 0o.56  C;  for  spring,  8^.77;  for  summer,  190.01;  for  autumn, 
90.6O;  for  the  year,  9^.18.    (Nature^  xxvi,  p.  165.) 

The  London  Meteorological  OflQce  has  published  a  volume  of  charts 
on  the  meteorology  of  the  ocean  in  the  neighborhood  of  the  Cape  of  GwA 
Hope.  These  charts,  among  other  things,  show  by  means  of  Galton's 
wind-rose  the  probability  for  any  particular  place  and  season  of  a  wind 
from  any  point  of  the  compass..  In  combining  the  wind  observations, 
an  attempt  has  been  made  to  allow  for  the  tendency  of  the  manne  ob- 
servers to  overestimate  adverse  winds.  The  charts  show  in  an  inter- 
esting manner  the  intermingling  of  hot  and  cold  water  cun*ents  in  that 
portion  of  the  ocean.    {Nature^  xxv,  p.  140.) 

From  seven  and  a  half  years'  observation  at  Alexandria,  Egypt,  the 
following  summary  of  its  climatological  features  is  derived.  Atmos- 
pheric pressure  is  remarkably  steady,  the  annual  range  being  three- 
tenths  of  an  inch.  During  the  winter  months,  northerly  and  southerly 
winds  are  almost  equally  frequent,  but  during  the  summer  months 
northerly.  The  lowest  relative  humidity  occurs  during  winter,  and  the 
maximum  in  July;  but  the  average  cloudiness  is  a  maximum,  namelyf 
0.4  in  winter,  with  a  minimum  of  0.1  in  summer.    The  minimum  tern- 
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perature  is  68°  in  January,  and  the  maximum  790  in  August.  The  mean 
annual  rainfall  is  8.12  inches.  During  these  seven  and  a  half  years,  on 
thirteen  occasions  the  rainfall  for  one  day  exceeded  an  inch.  On  ad- 
vancing  from  the  Mediterranean  southward  into  the  interior  the  rainfall 
becomes  less,  the  air  becomes  drier  and  the  sky  clearer,  the  sun's  heat 
stronger,  the  nights  cooler.     {Nature^  xxvi,  p.  339.) 

In  reference  to  oceanic  influences  upon  climate,  Eev.  Samuel  Haugh- 
ton  writes : 

"The  Gulf  Stream  of  the  North  Atlantic,  so  far  from  'fending  off' 
imaginary  cold-water  streams  from  the  polar  regions,  is  the  cattse  of 
their  existence.  If  there  were  no  Gulf  Stream,  there  could  be  no  Labra- 
dor current  of  cold  water  running  south.  The  same  statement  is  true 
of  the  Kuro-Siwo  of  the  North  Pacific,  bf  the  Brazilian  current  of  the 
Soath  Atlantic,  and  of  the  Mozambique  current  of  the  Indian  Ocean. 

"If  the  globe  were  covered  with  water,  or  in  the  condition  of  an  archi- 
pelago, pretty  uniformly  distributed,  there  would  be  no  exchange  be- 
tween the  tropics  and  the  poles,  and  consequently  no  effect  upon  climate. 
Within  the  tropics  there  would  be  a  broad,  slow  current  of  warm  water 
moving  from  east  to  west,  and  producing  no  effect  upon  climate.  In 
the  temx>erate  zones  there  would  be  in  the  northern  hemisphere  a  feeble, 
interchange  of  southwesterly  and  northeasterly  currents,  and  in  the 
Boathem  hemisphere  a  similar  interchange  of  northwesterly  and  south- 
easterly currents,  both  incapable  of  affecting  climate  to  any  sensible 
degree. 

"If  a  north  and  south  barrier  be  constructed  to  the  westward  of  a 
locality  like  the  west  of  Europe,  such  a  barrier  as  North  and  South 
America  affords,  a  gulf  stream  is  at  once  formed  and  a  corresponding 
Labrador  current  running  in  the  opposite  direction.  The  effect  of  the 
Gnlf  Stream  is  to  raise  the  temperature  of  the  west  of  Europe  to  its 
maximum,  and  the  effect  of  the  Labrador  current  is  to  depress  the  tem- 
perature of  the  east  coast  of  North  America  to  its  minimum. 

"It  is  impossible  to  suggest  any  rearrangement  of  land  and  water 
which  shall  sensibly  raise  the  temperature  of  the  west  of  Europe  or  sensi- 
bly depress  the  temperature  of  the  east  of  North  America^  {Nature^  1880, 
xxiii,  pp.  98, 99.) 

In  reviewing  the  daily  simultaneous  weather  maps  of  the  northern 
hemisphere  and  the  accompanying  monthly  means,  as  published  by  the 
Army  Signal  Office,  Natjure  says:  ^'The  questions  which  a  perusal  of 
these  maps  raises  are  of  the  first  importance,  whether  we  consider  the 
atmospheric  changes  they  disclose,  these  being  repeatedly  so  vast  as  to 
stretch  across  four  continents  at  one  time,  besides  being  often  profoundly 
interesting  from  their  influence  on  the  food  supplies  and  the  commercial 
intercourse  of  nations,  or  the  large  problems  hereby  presented,  with 
hints  toward  th'eir  solution,  which  underlie  physical  geography,  climat- 
ology, and  other  branches  of  atmospheric  physics.    We  have  thus  had 

shown  us  from  month  to  month,  in  a  way  not  hitherto  possible,  the  great 
H.  Mis.  26 25 
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atmospheric  changes  by  oceans  and  con tinents,  including  the  important 
Iiarts  played  in  bringing  about  these  changes  by  mountain  ranges,  ex- 
tensive plateaus,  and  physically  well  defined  river  basins.  Much  yet, 
however,  remains  to  be  done,  principally  by  extending  the  net- work  of 
observation  in  order  that  the  weather-maps  may  show,  in  an  approxi- 
mately adequate  manner,  the  meteorology  also  of  the  North  Pacific  and 
southern  hemisphere.  TiU  this  be  done  many  fundamental  questions 
cannot  be  discussed,  such  as  the  inter-relations  of  the  different  conti- 
nents and  oceans  of  the  globe  in  their  bearings  on  successive  meteoro- 
logical changes;  and  the  important  inquiry  as  to  whether  the  pressure 
of  the  earth's  atmosphere  be  practically  a  constant  from  month  to  month, 
and  if  not,  what  are  the  conditions  or  forces  on  which  the  observed  dif- 
ferences depend.  For  the  bringing  of  this  great  international  work  to 
so  happy  consummation  we  look  with  confidence  to  the  War  Depart- 
ment  of  the  United  States,  since  this  implies  no  more  than  a  continuance 
of  the  same  energy  and  enlightened  liberality  that  have  won  for  the 
Americans  their  position  in  meteorology."    (Naturej  1880,  xxm,  p.  40.) 


III. — a  Aeronautics  ;  b  Barometers  ;  c  Thermometers  ;  d  Ane- 
mometers ;  e  Miscellaneous  apparatus  and  methods. 

On  September  1, 1881,  an  Aeronautical  Society  was  founded  at  Berhu, 
under  the  presidency  of  Dr.  William  Augerstein. 

Mouchez  has  proposed  to  undertake  meteorological  observations  at 
an  elevation  of  over  one  mile  by  means  of  a  captive  balloon,  in  connec- 
tion with  the  investigation  of  atmospheric  refraction.  {Nature^  rxT, 
p.  137.) 

According  to  Nature^  xxv,  p.  565,  this  project  has  been  given  up,  but 
the  captive  balloon  will  be  established  at  the  Mont  Souris  Meteorolog- 
ical Observatory. 

The  British  War  Office  is  systematically  experimenting  with  a  view 
to  improvements  in  the  application  of  the  balloon  to  military  operations, 
and  has  also  offered  to  co<operate  with  the  meteorological  oflSce  in  the 
utilization  of  its  ascensions  for  the  study  of  the  atmosphere. 

The  celebrated  American  aeronaut,  S.  A.  King,  has  lately  made  sev- 
eral instructive  voyages,  notably  one  in  which  the  Signal  Service  took 
part  wherein  the  baUoon  lay  becalmed  for  twelve  hours.  It  is  very 
desirable  that  such  work  should  be  more  systematically  carried  on. 
{Nature^  xxiir,  p.  113.) 

A  special  department  of  aeronautics  has  been  established  in  the  En- 
gineers and  Architects'  Union  at  Vienna.  The  application  of  aeronautics 
to  meteorological  study  is  especially  cultivated.    {Nature^  xxm,  p.  232.) 

The  aeronautic  organization  in  the  French  army  display  their  system 
of  captive  balloons,  for  signaling,  reconnoitering,  and  photographing 
at  the  f&tes  in  Paris  in  September,  1882.  The  Paris  Academy  of  Aero- 
station also  made  a  full  trial  of  their  system  of  aerial  panoramic  pho- 
tography.   {Nature^  XXYI,  p.  482.) 
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8oiDe  of  the  results  of  the  observations  made  from  the  two  balloons 
sent  op  from  the  Crystal  Palace,-  London,  on  Thursday,  October  21, 
1880,  are  as  follows :  The  direction  of  the  wind  was  remarkably  steady, 
as  during  the  run  the  two  balloons  were  constantly  kept  in  view  of  each 
other  in  spite  of  the  want  of  light  and  of  aerial  transparency.  This  result 
is  all  the  more  to  be  noted  that  the  variations  in  the  altitude  of  the  two 
balloons  were  frequent  and  considerable,  10  to  5,000  feet.  The  varia- 
tion of  temperature  did  not  amount  to  more  than  5^  0.  between  the 
maximum  of  the  readings  and  their  minimum.  A  peculiar  current  was 
observed  just  on  arriving  on  the  coast,  which  is  usual  under  such  cir- 
cumstances. The  composition  of  the  clouds  was'  very  complex.  First  a 
layer  of  transparent  fog  covered  almost  the  whole  of  the  land  and  gave 
a  watery  appearance  to  it ;  second,  cumuli  described  as  analogous  to 
pulled  bread  were  floating  at  a  height  of  1,000  meters  and  descended 
gradually  as  the  sun  was  nearing  the  horizon^  and,  lastly,  a  large 
number  of  parallel  strati  stretching  southwesterly  in  the  direction  of 
the  sun,  and  seemingly  diverging  from  it.  The  velocity  of  the  wind 
was  about  half  a  mile  per  minute,  and  pretty  well  determined  by  ob- 
servers located  in  one  of  the  two  towers  of  the  Crystal  Palace.  As  to 
the  prognostication  of  the  route,  it  was  nicely  done  by  Mr.  Coxwell, 
who  told  M.  de  Fonvielle  that  he  should  land  between  Portsmouth  and 
Winchester.  A  question  arose  between  M.  de  Fonvielle  and  Commander 
Gheyne  about  the  bearing,  the  latter's  compass  having  been  reversed 
by  an  optical  illusion,  but  the  azimuth  was  given  with  great  accuracy, 
and  the  uncertainty  between  the  two  would  not  have  lasted  for  a  minute 
if  the  possibility  of  the  error  could  have  been  ascertained.  The  swing- 
ing of  the  balloon  round  its  axis  was  sufficient  to  prevent  the  use  of  a 
new  compass  designed  on  purpose  for  aeronauts.    (N^ature^  xxii,  p.  615.) 

M.  Jules  Godard,  the  well-known  aeronaut,  has  invented  an  electrical 
wamer;  when  the  balloon  is  descending  an  electrical  bell  is  set  in 
operation;  when  it  is  ascending  another  bell  rings.  This  effect  is  ob- 
tained very  simply  by  a  valve  which  is  in  equilibrium  when  the  balloou 
keeps  its  level,  but  is  moved  by  a  slight  wind.  (A  similar  result  is  ob- 
tained by  the  use  of  the  horizontal  balanced  fan  or  vane  introduced  by 
the  writer  in  1873  and  1881  in  balloon  ascents  for  the  Signal  Office.) 
(Nature,  August,  1881,  xxrv,  p.  340.) 

M.  W.  de  Fonvielle,  editor  of  VElectricite^  and  M.  Lippmann,  one  of 
his  contributors,  made  a  balloon  ascent  on  July  2,  1881,  shortly  after 
midnight.  The  descent  took  place  near  Eambouillet,  at  a  quarter  past 
five,  the  distance  traversed  being  48  kilometers.  The  ballonists  carried 
with  them  a  small  Plants  accumulator  with  a  special  safety  electric 
lamp  constructed  by  Trouv^,  composed  of  a  platinum  wire  inclosed  in  a 
glass  tube.  While  the  apparatus  did  not  weigh  more  than  1  kilogram, 
it  gave  sufficient  light  for  reading  the  barometer  and  thermometer,  and 
writing  notes  with  accuracy.    A  special  luminous  compass  for  aeronauts 
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will  be  constructed  on  this  plan  and  sent  to  the  Exhibition  of  Elec- 
tricity.   {Nature^  July,  1881,  xxrv,  p.  226.) 

At  the  festivities  in  Paris,  1882,  two  balloons  wiU  ascend  connecteil 
by  telephone  wires,  and  it  is  hoped  if  such  connection  can  be  maintaineil 
to  make  interesting  observations  on  sound,  wind,  electricity,  &c. 

One  of  the  greatest  velocities  recorded  in  aeronautic  voyages  is  that  ex- 
perienced on  the  trip  of  Mr.  Joseph  Simmons  on  June  10,  who  passed 
from  England  to  France,  170  miles,  in  IJ  hours,  or  very  nearly  100  miles 
per  hour.  (In  1869  Prof.  S.  A.  King  traveled  from  New  York  into 
Canada,  400  miles,  in  4  hours.)    {Nature^  xxyi,  p.  160.) 

Garlier  has  made  a  number  of  balloon  ascensions  in  Paris  in  order  to 
test  the  possibility  of  steering  a  balloon  by  means  of « large  oar  with  a 
wooden  handle,  and  weighing  altogether  about  25  pounds;  the  surface 
of  the  blade  of  the  oar  wa«  about  2  square  yards,  and  its  efficacy  in 
sculling  seems  incontestable.    (Naturej  xxyi,  p.  17.) 

One  of  Jordan's  glycerine  barometers  (see  Nature^  xxi,  p.  377)  has 
been  erected  at  the  office  of  the  London  Times,  and  its  records  are  pub- 
lished daily  in  that  paper.  It  seems  unquestionable  that  an  instrument 
showing  like  this  on  a  large  scale  the  minute  changes  in  atmospheric 
pressure  will  be  very  useful  for  public  use  in  seaports,  collieries,  &c. 
{Nature^  xxn,  p.  614.) 

Professor  Kraevitch,  of  St.  Petersburg,  exhibited  at  the  annual 
meeting  of  the  Association  of  Eussian  Naturalists,  1879,  his  new  self 
recording  barometer,  which  amplifies  140  times  the  oscillations  of  a 
common  mercury  barometer,  and  is  very  sensitive.  (JTo^tire,  xxn, 
p.  208.) 

Professors  Dufour  and  Amstein  describe  a  simple  registering  barom- 
eter, now  in  use  in  the  Meteorological  Observatory  of  Lausanne.  It 
depends  on  displacement  of  the  center  of  gravity  of  a  glass  tube  con- 
taining mercur3^  The  form  of  the  tube  may  be  described  as  that  of  an 
L  leading  down  to  a  U  by  a  vertical  portion.  The  lower  end  is  open. 
The  tube  swings  in  the  plane  of  its  angles  on  a  horizontal  axis  placed 
above  the  center  of  gravity;  with  increased  barometric  pressure  it 
inclines  to  the  right,  with  decreased  pressui-e  to  the  left;  and  these 
movements  are  recorded  by  means  of  a  style  attached  to  the  U  part 
and  applied  to  a  moving  strip  of  paper.  By  a  simple  contrivance 
the  pendulum  of  the  clock  is  made  to  impart  a  slight  shock  every 
second  swing  to  the  tube  so  as  to  destroy  any  adherence  of  mercury. 
{Nature^  xxv,  p.  374.) 

Kraevitch  has  investigated  the  limit  of  rarefaction  possible  to  be 
obtained  by  means  of  the  mercury  pump.  He  maintains  tiiat  the  tube 
will  always  remain  filled  with  vapor  of  mercury  and  the  vapors  of  the 
desiccating  substances,  so  that  it  is  impossible  to  obtain  the  low  press- 
ure of  0.00004  as  maintained  by  Mr.  Grookes.  After  a  sketch  of  differ- 
ent air-pumps,  he  recommends  that  of  MendeliefF.  By  means  of  this  he 
says  '<that  the  elasticity  of  the  permanent  gases  may  bo  reduced  to 
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0.0002,  but  the  pressure  of  the  vapor  of  mercury  always  remains."  {Nor 
ture^  XXV,  p.  377.) 

At  the  meeting  of  the  Physical  Society,  June  23, 1882,  Dr.  Braun 
exhibited  a  somewhat  modified  Huyghens  barometer,  which  had  both  at 
the  upper  and  the  lower  meniscus  of  mercury  points  for  exact  measure- 
ment, and  which  served  to  measure  both  the  variations  and  the  amount 
of  air  pressure.    {Nature^  Yol.  xxvi,  p.  240.) 

J.  T.  Brown  communicates  to  Nature  an  historical  summary  of  the 
various  forms  of  barometer,  mercurial  and  aneroid,  including  self-regis- 
tering. The  various  forms  which  this  instrument  has  assumed  during 
the  past  two  hundred  years  form  a  very  instructing  study  and  should 
receive  the  attention  of  those  novices  who  are  perpetually  inventing 
and  patenting  the  so-called  new  devices.  American  literature  on  this 
sabject  seems  to  have  been  only  partially  examined  by  Mr.  Brown,  as 
we  find  only  very  imperfect  notices  or  entire  omissions  of  some  well- 
known  names.  Of  foreign  names,  we  especially  miss  Ernst,  Fuess,  and 
Wild  &  Brauer,  of  St.  Petersburg,  and  especially  Mendelieff,  whose 
method  of  isolating  all  gases  that  may  chance  to  remain  in  the  vacuum 
chamber  seems  to  us  a  capital  suggestion.    {Nature^  xxvi,  p.  282.) 

In  a  further  communication  on  his  gravity  barometer,  Mascart  states 
that  he  made  a  rough  trial  of  his  instrument  in  his  journey  to  Norway. 
He  finds  that  it  is  easily  transportable,  and  its  precision  is  apparently 
not  less  than  that  obtained  with  the  pendulum.  One  has  merely  to 
observe  the  mercury-level  and  the  temperature,  and  the  installation 
may  be  done  in  less  than  an  hour  in  a  hotel  room.    (NaturCy  xxvi,  p.  616.) 

J.  Joly,  of  Dublin,  communicates  a  description  of  a  barometer  record- 
ing by  electricity ;  the  idea  being  that  as  the  barometer  rises  and  falls 
an  electric  current  passing  through  a  fine  wire  dipped  in  the  mercury 
will  have  its  potential  altered  by  every  change  in  the  height  of  the 
barometer.    (Ifaturej  xxv,  p.  560.) 

Hagen  makes  to  the  Physical  Society  at  Berlin  a  report  on  experiments 
for  measuring  the  vai>or-tension  of  mercury  at  various  temperatures. 
The  values  given  by  Begnault  are  very  unsatisfactory.  Hagen's  ap- 
paratus consists  of  a  U-shaped  tube,  by  having  at  the  lower  part  along 
straight  tube  united  to  it  by  fusion,  while  above  either  branch  termi- 
nated in  a  tube  twice  bent  at  a  right  angle  and  closed  at  the  lower  end. 
By  means  of  a  Hagen  air-pump  this  tube-system  was  gradually  evacu- 
ated to  a  pressure  of  laoo^oogxr  ™°'  mercury,  and  the  long  straight?  tube 
opened  under  mercury  at  the  lower  end.  The  mercury  rose  in  both 
branches  of  the  U-tube  to  barometric  height.  One  of  the  lateral  ends 
of  the  apparatus  was  now  kept  constant  at  O^y  while  the  other  was  first 
cooled  to  — 42^  and  then  heated  to  various  temperatures.  Each  time 
the  position  of  the  mercury  in  the  two  branches  was  observed  with  a 
cathetometer,  and  the  difference  of  their  heights  gave  the  vapor-tension. 
The  values  so  obtained  for  the  vapor-tension  of  the  mercury  were  less 
for  all  temperatures  than  those  given  by  Eegnault.  Thus,  e.g.^  Herr  Ha- 
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gen  found  the  tension  at  (K>  =  0.015°°,  Regnault,  0.02 ;  at  20°,  Hagen, 
0.021,  Eegnault,  0.037 ;  at  lOOo.  Hagen,  0.61,  Regnault,  0.75 ;  at  200o,  Ha- 
gen,  16,  Eegnault,  19.9  °°.  Though  the  values  now  found  have  no  claim  to 
absolute  accuracy  (owing  to  the  difficulty  of  taking  readings  with  the 
cathetometer  through  round  glass),  these  experiments  at  least  make 
certain  that  the  Regnault  values  for  the  vapor-tension  of  mercury,  which 
have  passed  into  all  text-books,  are  considerably  too  large.  {Naturej 
XXVI,  p.  168.) 

Professor  Rucker,  in  a  paper  "  On  the  calibration  of  mercurial  ther- 
mometers, by  BessePs  method,"  stated  that  the  late  Mr.  Welsh,  of  Kew 
Observatory,  described  to  the  British  Association,  in  1853,  the  methods 
which  he  introduced  of  making  and  correcting  mercurial  thermometers. 
The  correction  with  which  the  author  dealt  was  that  due  to  the  variations 
in  the  bore  of  the  tube.  Mr.  Welsh's  method  of  making  this  correction, 
which  is  still  employed  at  Kew,  is  leso  theoretically  perfect  than  others, 
and  has  been  unfavorably  criticised  abroad.  The  author,  in  conjunction 
with  Professor  Thorpe,  has  recently  corrected  a  number  of  thermome- 
ters with  great  care  by  Bessel's  method.  One  set  of  three  thermometers 
was  made  for  them  at  Kew  and  calibrated  according  to  Welsh's  method. 
Afterwards  the  measurements  necessary  for  the  application  of  BessePs 
method  were  made  by  the  Kew  authorities,  the  calculations  being  per- 
formed by  the  author  and  Professor  Thorpe.  The  Kew  thermometers 
were  thus  subjected  to  the  most  rigorous  possible  test,  and  they  were  able 
to  announce  that  in  one  instrument  the  errors  left  after  the  application 
of  Welsh's  method  were  not  greater  than  four-thousandths  of  a  degree 
centigrade,  and  in  no  case  did  they  exc(»ed  one-hundredth  of  a  degree. 
As  it  is  impossible  to  read  on  these  thermometers  less  than  a  hnndredtb 
of  a  degree  with  certainty,  Welsh's  method,  as  applied  at  Kew,  is  prac- 
tically perfect.    {Nature,  September,  1881,  xxvi>  p.  467.) 

The  alteration  of  the  zero  of  thermometers  after  undergoing  sudden 
changes  of  temperature  is  a  well-known  phenomenon,  as  is  also  the 
gradual  rise  in  the  zero  in  thermometers  during  the  first  few  months 
after  they  have  been  made.  M.  Pernet  has  lately  examined  the  ques- 
tion whether  the  distance  between  the  **  boiling  point"  and  the  "freez- 
ing point"  of  a  thermometer  is  constant  at  all  diflferent  stages  of  secular 
alterations  in  volume  of  the  bulbs,  and  finds  that  this  is  so,  provided 
the  freezing  point  be  determined  immediately  after  the  boiling  point. 
On  the  other  hand,  if  the  boiling  point  be  determined  and  a  long  inter- 
val elapse  before  the  zero  is  determined,  there  is  considerable  error. 
Suppose  a  thermometer  to  be  (owing  to  recent  heating  or  to  long  rest) 
in  any  particular  molecular  state.  In  this  state  its  reading  will  prob- 
ably be  in  error ;  but  this  amount  (so  far  as  due  to  the  above  cause) 
may  be  ascertained  by  immediately  plunging  the  thermometer  into 
ice,  and  observing  the  error  of  the  zero  reading.  In  order  that  a  ther- 
mometer should  read  rightly  at  any  particular  temperature  it  should  be 
exposed  for  a  considerable  time  to  the  temperature  for  which  exact 
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measare  is  desired,  or  else  for  a  few  minutes  to  a  slightly  higher  tem- 
perature.   (NaturCy  July,  1881,  xxrv,  294.) 

Mr.  Grafts  communicates  to  the  Paris  Academy  of  Sciences,  a  paper 
on  the  depression  of  the  zero  point  of  the  mercurial  thermometer.  He 
finds  that  the  greater  the  interval  between  the  temperature  that  has 
produced  a  depression  and  that  at  which  the  thermometers  are  kept  in 
order  to  raise  it  again,  the  slower  is  the  movement;  he  gives  a  table 
by  which  the  depression  through  heating  may  be  estimated,  {yature^ 
XXVI,  p.  72.)  ^ 

Dr.  Leonard  Waldo  suggests  slight  changes  in  the  manufacture  of 
the  Kew  standard  thermometers  as  follows: 

1.  The  calibrating  chamber  at  the  top  of  the  thermometer  is  now 
made  as  in  the  figure,  where  cab  is  the  capillary  column,  which  expands 
at  a  into  the  calibrating  chamber.  Instead  of  being  rounded  off  at  d, 
the  capillary  column  is  continued  a  short  distance  to  b.  This  causes 
serious  inconvenience  in  the  transportation  of  the  instrument,  or  in  its 
ealibration,  because  a  small  particle  of  mercury  readjly  detaches  itself 
firom  that  in  the  chamber  a,  and  once  in  ft,  with  a  cushion  of  air  between 
it  and  the  remainder  of  the  column,  nothing  but  heat  will  dislodge  it. 
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It  does  not  require  very  great  skill  on  the  part  of  the  glass-blower 
to  form  the  chamber  a  by  means  of  the  pressure  of  the  mercury  itself 
against  the  walls  of  the  capillary  column.  The  glass-blower,  as  is  per- 
haps well  known,  can  soften  the  finished  tube  at  a,  and  while  the  glass 
is  in  this  condition  the  gentle  application  of  the  flame  to  thebulb  will 
force  the  mercury  into  the  part  at  a,  and  the  careful  application  of  .both 
flames  will  then  form  a  pear-shaped  cavity  of  a  form  which  will  not 
retain  a  particle  of  mercury,  and  is  exceedingly  convenient  in  use. 

2.  It  is  often  desirable  to  hang  these  thermometers  in  a  comparator 
or  other  place,  and  it  would  faciUtate  this  if  a  glass  ring  were  attached 
to  the  upper  end,  as  is  the  case  with  ordinary  chemical  thermometers. 
It  is  observed  that  the  plane  of  this  ring  should  be  parallel  to  the 
enameling  in  the  tube. 

3.  It  is  often  convenient  to  know  the  kind  of  glass  used  in  the  tube, 
and  the  date  of  filling.  Something  more  exact  than  the  commercial 
name  of  the  glass  would  be  needed  in  stating  the  former,  but  both  of 
tbese  particulars  might  with  propriety  be  engraved  on  the  tube. 
(Nature^  June  2, 1881,  xxrv,  p.  100.) 

H.  T.  Brown  describes  a  new  self-recording  thermometer  for  reading 
tbe  approximate  temperature  of  any  region,  which  is  telegraphed  to  the 
observer  by  a  system  of  electric  connections.    {N'ature,  xxin,  p.  464.) 

The  London  Meteorological  Society,  in  March,  1882,  erected  thermom- 
eters at  the  summit  and  base  of  Boston  church  tower,  270  feet  high. 
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The  details  of  the  apparatus  are  as  follows:  At  the  smnmit  one  of  Dl 
Sleinens's  electrical  thermometers  (kindly  placed  at  the  society's  dispo- 
sal by  Messrs.  Siemens,  Bros.  &  Co.),  and  an  ordinary  thermometer  are 
mounted  in  a  small  screen  fixed  to  one  of  the  pinnacles  of  the  tower; 
on  the  roof  of  the  belfry,  which  is  170  feet  above  the  ground,  a  Steven- 
son screen  has  been  mounted,  containing  maximum,  minimum,  dry,  and 
wet  bulb  thermometers.  In  the  church-yard  another  Stevenson  screen 
has  been  fixed  containing  a  similar  set  ef  thermometers,  for  comparison 
with  those  above.  All  the  thermometers  will  be  read  every  morning  at 
nine  o'clock.  The  electrical  ther^pometer  consists  of  a  coil  of  wire  wound 
ro]ind  a  cylindrical  piece  of  wood  inclosed  in  a  small  brass  tube;  a  third 
wire  is  joined  to  one  of  the  wires ;  and  the  three,  insulated  by  gutta-per- 
cha, form  a  light  cable  which  is  brought  down  to  the  base  of  the  tower 
and  connected  to  a  galvanometer,  the  terminals  of  which  are  in  connec- 
tion with  the  two  i>oles  of  a  six-cell  Leclanche  galvanic  battery.  The 
instrument  is  read  by  depressing  a  key,  which  causes  the  needle  of  the 
galvanometer  to  4eflect ;  a  pointer  vernier  (moving  a  contact  roller  npon 
a  wire  in  a  circular  groove)  is  then  pushed  to  the  right  or  to  the  left 
upon  a  divided  scale  until  the  needle  remains  stationary  on  the  zero 
point,  when  the  electrical  resistance  of  the  wire  is  measured  upon  the 
scale.  The  number  indicated  by  the  vernier  is  then  read  off,  and  by  re- 
ferring to  a  table  of  equivalents  the  actual  temperature  in  degrees  of 
Fahrenheit  is  readily  ascertained.  Simultaneous  readings  of  the  elec- 
trical thermometer  at  the  summit  of  the  tower  and  of  the  dry-bulb  ther- 
mometer in  the  church-yard  will  be  made  frequently  during  the  day  by 
the  verger  of  the  church.    (Nature^  xxv,  p.  470.) 

Siemens  describes  the  deep-sea  electrical  thermometer  used  by  the 
Goast  Survey  in  recent  researches.  This  is,  he  states,  a  modification  of  the 
apparatus  suggested  by  himself  in  1871  and  used  by  Weinhold  for  high 
temperatures  in  1873.  The  observations  made  with  it  by  the  Coast  Sur- 
vey in  the  summer  of  1881  have  every  indication  of  being  more  acca- 
rate  than  those  made  with  the  protected  Miller-Gasella  thermometers. 
About  five  minutes  are  required  to  enable  the  resistance  coil  to  assume 
the  temperature  of  the  water  surrounding  it,  and  a  second  period  of 
five  minutes  is  needed  for  .adjusting  the  temx>erature  of  the  comparison 
coil  on  deck.  (Similar  apparatus  can  of  course  be  used  for  measuring 
underground  temperatures,  as  has  indeed  been  done  by  Becquerel  at 
Paris.)  Siemens's  apparatus  consists  of  a  coil  of  silk-covered  iron  wire 
.16™  diameter,  and  about  432  ohms  resistance,  attached  to  an  insu- 
lated cable  by  which  it  can  be  lowered  to  the  required  depth,  and  con- 
nected so  as  to  form  one  arm  of  Wheatstone's  bridge.  The  correspond- 
ing arm  of  the  bridge  is  formed  by  a  second  coil  made  precisely  similar 
to  the  former  one  and  of  equal  resistance.  This  coil  is  immersed  in  a 
copper  vessel  filled  with  water,  and  the  temperature  of  the  water  is 
adjusted  by  adding  iced  or  hot  water  until  the  bridge  is  balanced.  The 
temperature  of  the  water  in  the  vessel  is  then  read  by  a  mercurial  tb&> 
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mometer,  and  this  will  also  be  the  temperatare  of  the  resistance  coil. 
To  avoid  the  error^  which  would  be  otherwise  introdaced  by  the  leads 
of  the  resistance  coil,  the  cable  was  constracted  of  a  doable  core  of  in- 
salated  copper  wire,  protected  by  twisted  galvanized  steel  wire.  One 
of  the  copper  cores  was  connected  to  each  arm  of  the  bridge,  and  the 
Bteel  wire  served  as  the  return  earth  connection  for  both.  Sir  W.  Thom- 
son's marine  galvanometer  with  a  mirror  and  scale  wc»  employed  to 
determine  the  balance  bridge.    {Naturey  xxviy  p.  190.) 

Commander  Magraphi  has  invented  an  improved  form  of  Kegretti 
and  Zambra's  deep-sea  thermometer,  the  so-called  upset  thermometer. 
In  this  form  the  straight  thermometer  tube  is  retained  in  place  of  the 
original  siphon  shape.  The  revolving  £ELn  of  the  depth  meter  ceases  its 
action  the  moment  the  thermometer  is  upset.  The  act  of  hauling  up 
is  that  which  stops  the  fan  and  upsets  the  thermometer.  Any  number 
of  thermometers  may  be  fastened  upon  the  sounding  line,  and  all  make 
their  record  at  the  same  moment  when  their  line  is  hauled  up.  {NaturCf 
XXVI,  p.  15.) 

Professor  Tait  has  made  an  exhaustive  examination  of  the  corrections 
to  the  deep-sea  protected  thermometers  furnished  by  Gasella  to  the 
OhalleDger' exploring  expedition.  These  were  not  wholly  protected 
according  to  the  plan  proposed  by  Sir  William  Thomson,  and  were 
sabject  to  larger  errors  than  was  necessary.  Tait  says  corrections  of 
a  half  degree  Fahrenheit  per  mile  may  seriously  attect  our  theories  of 
oceanic  water  circulation,  and  demands  minute  investigation.  The 
Challenger  thermometers  were  all  of  tlie  Six  pattern,  and  had  both 
maximum  and  minimum  indices,  set  by  means  of  magnets.  Tait  also  in- 
vestigated two  wholly  protected  thermometers  belonging  to  Sir  0.  Wy- 
ville  Thomson,  but  whose  indices  are  not  easily  set  for  recording.  His 
testing  apparatus  consisted  principally  of  a  Frazer  cannon,  whose  avail- 
able interior  was  4}  inches  diameter  and  4  feet  long,  affording  abundant 
room  to  exx>eriment  on  several  thermometers  at  once. 

The  effect  of  pressure  upon  ordinary  thermometer  tubes  is  very  appre- 
ciable, notwithstanding  the  relative  thickness  of  the  glass  sides.  A  very 
interesting  study  of  the  distortipn  due  to  pressure  is  given  by  him.  The 
compression  is  the  same  for  every  portion  of  the  glass  tube,  but  it  is 
accompanied  by  a  shear  that  increases  towards  the  inner  surface  of  the 
tabe  until  the  resulting  extension  disrupts  that  surface.  When  a  tube 
is  exposed  to  dilation  by  force  from  withio,  the  dilation  of  the  walls 
aids  the  shear.  A  thin  tube  is  much  better  able  to  resist  external  than 
internal  pressure.    {N^ature^  xxv,  p.  90.) 

All  the  thermometers  which  have  large  aneurisms  have  had  special 
calculations  made  for  them,  but  in  no  case  does  the  correction  to  be 
appUed  to  the  minimum  index  exceed  0.14<^  F.,  or  about  one-seventh  of 
a  degree  per  mile  of  depth.  The  appendices  to  Professor  Tait's  report 
give  every  detail  of  hisformulse  and  observations,  and  afford  data  for 
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application  to  many  other  problems  in  thermometry  and  the  meaaure- 
ment  of  pressures  and  of  compressibilities.    ( Nature j  xxv,  pp.  90-127.) 

Professor  Tait  found  it  necessary  to  determine  the  pressure  within 
his  Frazer  gun  to  within  a  certainty  of  about  1  per  cent.,  correspond- 
ing to  the  reading  of  his  thermometers  to  within  O^.l  F.  His  pressore 
gauge  was  founded  on  the  pnnciples  adopted  by  Amagat  in  his  measure- 
ments of  volumes  and  pressures  of  gases,  and  consisted  essentially  of  a 
small  reservoir  full  of  air,  the  compression  of  which  is  measured  by  the 
amount  of  mercury  forced  into  the  vessel  and  retained  there  by  a  small 
self-acting  wedge  or  triangular  pyramid  of  glass.  In  his  later  experi- 
ments the  amount  of  metcury  forced  into  the  gauge  is  shown  by  the 
chemical  action  of  the  mercury  upon  a  thin  film  of  silver  with  which  the 
interior  of  the  tube  is  coated,  and  the  dissolving  of  which  leaves  a  per- 
fectly definite  record  of  the  distance  to  which  the  mercury  has  advanced. 
Professor  Tait  says  that  he  is  at  present  engaged  in  measuring,  by 
means  of  a  gauge  of  this  kind,  the  compression  of  various  gases  up  to 
pressures  of  10  tons  to  the  square  inch,  or  four  times  those  used  by  Ama- 
gat. Professor  Tait  finds  that  no  less  than  five  different  causes  con- 
tribute to  produce  errors  in  the  Challenger  thermometers  wheu  tested 
in  this  apparatus,  namely :  1st.  The  direct  effect  of  external  pressure 
upon  the  exposed  part  of  the  thermometer  tubes;  2d.  The  heating  of 
the  water  by  compression;  3d.  Heating  due  to  friction  within  the  pump; 
4th.  Heating  due  to  the  compression  of  the  massive  vulcanite  slabs  em- 
ployed in  the  mounting  of  the  thermometers;  5th.  The  temperature 
effect  produced  by  pressure  upon  the  protecting  bulb  surrounding  the 
true  thermometer  bulb.  This  latter  is  the  most  difficult  of  all;  bat  of 
these  four  causes  which  are  active  in  the  experimental  apparatus,  only 
one  is  present  in  the  actual  use  of  the  thermometer  in  deep-sea  sound- 
ing, for  in  the  latter  case  the  heating  of  the  water  and  the  vulcanite  by 
compression  and  pumping  is  absent.  Therefore,  as  a  final  conclusion, 
Tait  asserts  that  if  the  Challenger  thermometers  had  had  no  aneurisms 
(or  enlargements  of  the  bores  of  the  tubes),  the  amount  of  corrections 
to  be  applied  to  the  minimum  index  would  have  been  somewhat  less 
than  0O.5  F.  for  every  ton  of  pressure  or  for  every  mile  of  depth. 
{Nature J  xxv,  pp.  90,  &c.) 

Michelson  describes  a  very  sensitive  thermometer,  in  which  the  motion 
of  a  mirror  is  effected  by  hardened  caoutchouc.    {Nature^  xxv,  p.  C15.) 

As  a  practical  application  of  the  diurnal  fluctuations  of  temperature^^, 
we  note  the  invention  of  Biji,  who  has  constructed  an  apparatus  by 
means  of  which  these  variations  excite  thermo-electric  currents,  which 
in  their  turn  are  continually  winding  up  the  driving  weight  or  spring 
of  a  clock.  (It  may  be  remarked  that  this  is  a  pretty  clear  case  of  per- 
petual motion,  depending  for  its  efficiency  principally  on  the  diurnal 
rotations  of  the  earth.)    {J^ature^  xxvi,  p.  384.) 

Eev.  F.  W.  Stow  describes  a  new  metal  screen  to  replace  the  Steven- 
Bou  wooden  screen,  from  which  it  differs  only  in  the  following  particulars: 
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Ist  It  is  somewhat  larger;  2d.  It  has  a  single  set  of  double  zinc  lou- 
vres ;  3d.  It  is  partly  closed  at  the  bottom  to  cut  off  radiation.  {Nature^ 
XXVI,  p.  215.) 

J.  T.  Brown  has  communicated  to  Nature  an  historical  memoir  on 
methods  of  regulating  temperature.  Although  the  methods  he  enu- 
merates are  especially  applicable  to  small  masses  in  the  physical  lab- 
oratories, yet  some  of  them  will  find  extensive  application  in  testing 
meteorological  instruments.    (Naturcy  xxvi,  p.  116.) 

Dr.  F.  D.  Brown  presents  to  the  Physical  Society  some  notes  on  ther- 
mometry', apparently  e^cecuted  with  the  partial  assistance  of  Professor 
Guthrie.  He  describes  a  convenient  method  of  calibrating;  he  finds 
that  a  constant  zero  temperature  is  best  obtained  by  a  mixture  of  ice 
and  distilled  water;  the  attention  is  called  to  the  changing  of  zeros  in 
thermometers  in  heating.    {Naturey  xxvi,  p.  71.) 

6.  M.  Eldredge  communicates  to  the  Franklin  Institute  at  Philadel- 
phia a  simple  form  of  thermograph,  in  which  a  mercurial  thermometer 
having  a  tube  of  large  bore,  the  upper  end  of  which  is  open,  records  its 
fluctuations  by  pricks  upon  a  sheet  of  paper  by  means  of  an  electro- 
magnet. The  entire  thermograph  differs  only  in  minor  details  from 
those  which  have  been  introduced  by  Hough  and  others.  (Nature^  xxvi, 
p.  163.) 

Bivifere  has  observed  the  cooling  of  a  platinum  wire  heated  by  an 
electric  current  in  dry  air  within  a  glass  cylinder  whose  surface  is  kept 
at  a  uniform  temperature.  He  finds  the  formula  of  Dulong  and  Petit 
to  give  too  rapid  cooling,  and  that  of  Rosetti  to  agree  somewhat  better 
with  the  results.    {Nature^  xxvi,  p.  520.) 

Prof.  J.  M.  Crafts  communicated  a  paper  to  the  chemical  section  of  the 
British  Association  on  the  use  of  the  hydrogen  thermometer ;  this  is  an 
air  thermometer  of  constant  volume,  in  which  the  air  is  replaced  by 
hydrogen  because  of  the  more  rapid  flow  of  that  gas  through  a  capil- 
lary tube,  and  because  the  bulb  of  the  thermometer  could  be  greatly 
reduced  in  volume.  He  redetermined  the  boiling  point  of  mercury  as 
3570  C,  and  investigated  the  boiling  points  of  a  large  number  of  carbon 
compounds.    {Nature,  xxvi,  p.  466.) 

J.  K.  Laughton,  at  the  March  meeting  of  the  London  Meteorological 
Society,  gave  an  exhaustive  historical  sketch  of  all  kinds  of  anemome- 
ters known  to  him.  In  conclusion,  he  stated  that  all  forms  of  anemom- 
eters give  very  unsatisfactory  results,  and  what  we  need  is  not  so 
innch  an  improved  apparatus  as  a  more  thorough  investigation  of  the 
errors  and  method  of  action  of  the  best  forms  of  instruments  now  in 
use.    (Nature,  xxv,  p.  647.) 

Bev.  T.  B.  Robinson,  of  Armagh,  Ireland,  has  published  results  of 
further  studies  on  his  anemometer.  Two  similar  instruments  were 
established  side  by  side,  in  one  of  which  the  friction  was  more  variable; 
their  revolutions  were  recorded  chronographically.  The  equation  of  an 
anemometer's  motion  is  V*  +  t?* — 2  V  t?a?  —  (/  4-  a)  =  0. 
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where  V  is  the  unknown  velocity  of  the  wind,  a  and  x  two  constants 
which  are  to  be  determined.  Each  observation  gives  two  equations  in 
which  there  are  four  unknown  quantities,  for  it  is  found  that  the  value 
of  y  changes  from  one  instrument  to  another;  this  is  partly  owing  to 
eddies  caused  by  the  buildings,  but  also  in  great  measure  to  the  irregu- 
larity of  the  wind  itself.  It  is,  however,  also  found  that  these  wind-differ- 
ences are  as  likely  to  have  -f^  as  —  signs,  and  therefore  it  may  be  ex- 
pected that  their  sum  will  vanish  in  a  large  number  of  observations. 
The  ordinary  methods  of  elimination  fail  here  even  to  determine  with 
precision  a  single  constant,  and  Dr.  Bobinson  therefore  proceeded  by 
approximations.  He  tried  five  different  types  of  anemometers,  and  ob- 
tained very  unexpected  results,  for  he  found  that  the  x  varied  as  some 
inverse  ftmction  of  the  diameter  of  the  cups  and  the  arms.  He  gives  its 
values : 


No. 

Diameter  of 
cups. 

BadiuHof 
arms. 

m 

Limit. 

1 

Original  instrament 

Inehet. 
12 
9 
9 
9 
4 
4 

Jnehe$. 

28.17 

24 

12 
8 

26. 75 
10.67 

—  L6880 
LS019 
1.7463 
2.1488 
1.8587 
2.5798 

2.812 

2 

Kew  DAttem 

2.831 

8 

£o!!!„.. .........:::;.;:...:::.... 

8.oa5 

4 

Do 

4.051 

5 

Do 

3.425 

6 

Do 

4.968 

No.  6  is  similar  to  No.  2,  and  it  might  be  expected  that  their  constants 
would  be  equal.  The  cause  of  these  differences  is  partly  the  eddies 
caused  by  the  cups  which  are  more  powerful  when  the  arms  are  short, 
but  still  more  the  presence  of  high  powers  of  the  radii  and  diameter 
occurring  in  the  expressions  of  the  mean  pressures  on  the  concave  and 
convex  surfaces  of  the  hemispheres.  In  the  present  state  of  hydro- 
dynamics we  cannot  assign  these  expressions,  but  we  know  enough  to 
see  that  such  powers  may  be  present. 

As  each  type  of  anemometer  has  its  own  constants,  the  author  would 
suggest  to  meteorologists  the  propriety  of  confining  themselves  to  one 
or  two  forms.  For  fixed  instruments  he  considers  the  Kew  as  good  as 
any,  and  would  wish  to  see  it  generally  adopted.  For  portable  ones 
he  has  no  experience  except  with  Casella's  3-inch  cups,  6-incb  anus, 
which  he  found  very  convenient;  he  has  not,  however,  determined  its 
constants.  Some  selection  of  the  sort  seems  necessary  if  it  is  wished  to 
have  a  uniform  system  of  wind-measures.    {Nature^  xxn,  p.  404.) 

An  unpublished  investigation  of  the  accuracy  of  the  Kew  anemometer^ 
was  made  by  Messrs.  S.  Jeffoy  and  G.  M.  TV  hippie  about  1S73  at  Kew  and 
the  Crystal  Palace.  These  observations  have  been  discussed  by  Pro! 
O.  G.  Stokes,  who  concludes  as  follows  : 

^<  1.  That  at  least  for  high  winds  the  method  for  obtaining  a  factor  for 
an  anemometer  which  consists  in  whirling  the  instrument  in  the  open 
air  is  capable,  with  proper  precautions,  of  yielding  very  good  results. 

"2.  That  the  factor  varies  materially  with  the  pattern  of  t  he  anemom- 
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eter.  Among  those  tried,  the  anemometers  with  the  larger  cnps  regis- 
tered the  most  wind,  or,  in  other  words,  required  the  lowest  factors  to 
^ve  a  correct  result. 

"3.  That  with  the  large  Kew  pattern,  which  is  the  one  adopted  by  the 
Meteorological  Office,  the  register  gives  about  20  .per  cent,  too  much, 
requiring  a  factor  of  about  2.5  instead  of  3,  Even  2.6  is  a  little  too 
high,  as  friction  would  be  introduced  by  the  centrifugal  force  beyond 
what  occurs  in  the  normal  use  of  the  instrument. 

<<4.  That  the  factor  is  probably  higher  for  moderate  than  for  high 
velocities ;  but  whether  this  is  solely  due  to  fHction  the  experiments 
do  not  allow  us  to  decide.    •    -    • 

<^The  problem  of  the  anemometer  may  be  stated  to  be  as  follows:  Let 
the  uniform  wind  with  the  velocity  V  act  on  a  cup  anemometer  of  given 
pattern,  causing  the  cups  to  revolve  with  a  velocity  v,  referred  to  the 
center  of  the  cups,  the  motion  of  the  cups  being  retarded  by  a  force  of 
friction  F;  it  is  required  to  determine  r  as  a  function  of  V  and  F,  F 
having  any  value  from  0,  corresponding  to  the  ideal  case  of  a  friction - 
less  anemometer,  to  some  limit  Fi,  which  is  just  sufficient  to  keep  the 
cnps  from  turning.  I  will  refer  to  my  appendix  to  the  former  of  Dr. 
Bobinson's  pat)ers  {Phil  Trans.,  1878,  page  818),  for  the  reasons  for  con- 
cluding that  F  is  equal  to  V*,  multiplied  by  a  function  of  V-r-v.  Let 
V  -r-  vrrs^,  JF-i-  v^=yjj  thcu  if  WO  regard  $  and  tj  as  rectangular  co-ordi- 
nates, we  have  to  determine  the  form  of  the  curve  lying  within  the  posi- 
tive quadrant  ?  0 17,  which  is  defined  by  these  coordinates. 

<^  We  may  regard  the  problem  as  included  in  the  more  general  problem 
of  determining  v  as  a  function  of  V  and  F  where  V  is  positive,  but  F 
may  be  of  any  magnitude  and  sign,  and  therefore'  v  also.  Negative 
values  of  F  mean,  of  course,  that  the  cups,  instead  of  being  retarded  by 
friction,  are  acted  on  by  an  impelling  force,  making  them  go  faster  than 
in  a  frictionless  anemometer,  and  values  greater  than  Fi  imply  a  force 
sufficient  to  send  them  around  with  the  concave  sides  foremost."  ( JTa- 
ture,  July,  1881,  xxrv,  p.  253.) 

G.  £.  Burton  describes  as  follows  an  integrating  anemometer  that  gives 
the  quadrantal  components  of  the  movement  of  the  wind :  *^A  roller 
with  a  spherical  edge  is  made  to  revolve  with  a  velocity  proportional  to 
that  of  the  wind  as  recorded  on  an  anemogram.  This  roller  presses  on 
a  plane  table  carried  by  two  mutually  perpendicular  pairs  of  rails  in 
planes  parallel  to  that  of  the  table.  The  lowest  of  the  pair  of  rails  is 
sapported  by  a  frame  carried  on  the  extremity  of  a  vertical  shaft.  The 
point  of  contact  of  the  roller  with  the  table  lies  in  the  prolongation  of  the 
axis  of  the  shaft.  The  table  can  rotate  with  the  shaft,  but  not  inde- 
pendently. By  a  simple  arrangement  the  shaft  and,  consequently,  the 
table  are  caused  to  take  up  positions  corresponding  from  moment  to 
moment  with  the  direction  of  the  wind-record  on  the  anemogram.  A 
style  concentric  with  the  shaft  presses  lightly  against  a  compound  sheet 
of  tracing  and  carbonized  pax)er  attached  to  the  under  side  of  the  table. 
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Arrangements  are  also  made  for  obtaining  the  sum  of  the  movemeuts 
of  the  table  toward  each  of  the  foar  cardinal  points.  If  the  roller  be 
moved  with  a  velocity  proportional  to  that  of  the  wind,  whether  directly 
by  a  cup  anemometer  or  by  a  mechanical  translation  of  the  trace  as 
given  by  such  an  instrument,  while  the  table  simultaneously  assumes 
orientations  corresponding  to  the  direction  of  movement  of  the  air,  tbe 
line  drawn  by  the  style  will  be  a  miniature  copy  of  the  path  of  an  im- 
aginary particle  animated  by  the  movemeuts  actually  belonging  to  the 
masses  of  air  which  successively  affect  the  anemometer  at  the  given 
station  during  the  selected  period,  rigorously  in  accordance  with  the 
principle  known  as  Lambert's.'^    {Nature,  October,  1881,  xxrv,  p.  583.) 

H.  S.  Hele  Shaw  and  Dr.  Wilson  have  invented  a  new  integrating 
anemometer.  An  ordinary  Bobinson's  cup  anemometer  is  used  to  drive 
a  train  of  wheels,  and  thus  ultimately  a  serrated  roller,  which  moves  a 
board  in  the  direction  of,  and  with  a  velocity  proportional  to,  that  of  the 
wind.  On  the  board,  which  is  horizontal  and  about  two  feet  square^  is 
placed  a  sheet  of  paper,  upon  which  the  roller  presses,  and  in  turuiDg 
leaves  the  required  trace,  at  the  same  time  moving  the  pax)er  underneath 
it.  The  board  is  prevented  from  having  a  rotary  motion  by  means  of  a 
pair  of  frames,  the  upper  moving  by  means  of  wheels  on  the  lower,  each 
of  which  can  move  only  in  one  direction,  and  these  directions  are  per- 
pendicular to  each  other.  By  a  clock-work  adjustment  the  time  element 
is  able  to  be  introduced,  which,  taken  in  connection  with  space,  gives 
velocity.    {NaturOy  September,  188i,  xxiv,  p.  467.) 

Messrs.  Burton  and  Curtis  have  published  the  result  of  a  series  of 
observations  on  the  distribution  of  pressure  over  the  surface  of  a  flat 
plate  exposed  perpendicularly  to  the  action  of  the  wind.  They  obtain 
this  distribution  by  inserting  on  the  rear  of  this  plate  a  number  of  small 
Bitot's  tubes,  each  of  which  gives  the  pressure  for  its  own  location. 
They  find,  of  course,  the  maximum  pressure  at  the  center  diminishing 
to  scarcely  one-half  of  that  near  the  edge  of  the  plate,  the  rates  of  dimi- 
nution varying  with  the  size  and  shape  of  the  plate.  {NaturCj  xxv,p. 
427.) 

Yentosa  describes  an  integrating  anemometer  invented  by  himself 
very  nearly  identical  with  that  proposed  by  Shaw  and  Wilson,  and  sim- 
pler than  that  of  Von  Oettingen.    (NaturCj  xxv,  p.  79.) 

Bourdon  describes  to  the  Paris  Academy  of  Sciences  a  new  form  of 
multiplying  anemometer.  His  system  consists  of  convergent  divergent 
tubes.  In  oqc  such  tube,  made  according  to  Yenturi's  proportions,  is 
fixed  concentrically  a  second,  much  smaller,  and  having  its  divergent 
end  exactly  at  the  point  where  the  truncated  summits  of  the  cones  of 
the  larger  tube  unite.  (For  very  small  velocities  a  third  tube  may  be 
similarly  fixed  within  the  second.)  A  hollow  sleeve  is  fixed  round  the 
union  of  the  truncated  cones  of  the  wide  tubes;  its  interior  communi- 
cates with  that  of  the  latter  and  with  a  manometer,  on  which  the  press- 
ure is  read.    If  a  manometer  at  the  mouth  of  the  large  tube  register  1 
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with  a  current,  the  other  maDometer  will  register,  e,  </.,  6;  the  pressure 
here  is  negative,  and  due  to  acceleration  of  the  velocity  of  the  currents 
(Nature^  xxv,  p.  356.) 

Prosser  having  exhibited  a  drawing  of  the  anemometer  of  D'Ons  en 
Brays  at  the  anemometer  exhibition  of  the  London  Meteorological  So- 
ciety, under  the  impression  that  it  was  the  earliest  self-registering  ane- 
mometer, also  gives  in  Nature^  Vol.  XXV,  page  505,  references  to  the 
anemometer  invented  by  Sir  Christopher  Wren,  as  described  in  Birch's 
History  of  the  Royal  Society,  published  in  1663.  (If  we  combine  his- 
references  with  the  description  of  an  anemometer  given  in  Sprat's  His- 
tory of  the  Boyal  Society,  London,  1667,  we  must  be  convinced  that  to- 
Sir  Christopher  Wren  is  due  the  invention  of  that  form  of  anemometer 
that  has  of  late  years  frequently  been  styled  Wild's  tablet  anemometer ; 
indeed,  to  him  seems  to  be  due  almost  wholly  the  early  stimulus  given 
to  meteorological  observations  in  England.)  Prosser  also  refers  to  the 
famous  paper  by  Edgeworth  on  the  pressure  of  the  wind  upon  surfaces 
of  different  forms,  published  at  page  136,  Phil.  Trans,  for  1783. 

In  order  to  avoid  the  assumptions  that  seem  necessary  in  reducing 
ordinary  anemometric  observations  at  sea,  Abbe  has  proposed  to  estab- 
lish at  various  parts  of  a  vessel  triple  anemometers,  recording  respect- 
ively the  three  vertical  and  horizontal  rectangular  components  of  the 
compounded  motions  of  the  wind  and  the  insti'uments.  As  a  first  step 
in  this  investigation,  three  anemometers  were,  in  October,  1882,  set  up 
at  different  points  on  the  steamship  Ohio,  and  observations  kept  up  by 
Mr.  Frank  Waldo  between  Baltimore  and  Hamburg. 

Mr.  W.  Bailey  exhibited  to  the  Physical  Society  of  Loudon  on  the 
10th  of  June  a  model  of  the  new  integrating  anemometer.  The  disk  is 
revolved  by  means  of  Bobinson's  cups.    {NaturCj  xxvi,  p.  167.) 

The  brothers.  Brassart,  of  Rome,  philosophical-instrument  makers, 
have  devised  a  simple  inexpensive  anemoscope  and  anemometer,  about 
forty  of  which  are  now  at  work  at  various  Italian  stations.  {Nature^ 
XXVI,  p.  511.) 

MM.  Mignan  and  Banard  have  constructed  an  integrating  hygrom- 
eter for  precipitating  the  vapor  of  the  atmosphere,  and  analyzing^ 
the  products,  if  required.  It  is  composed  of  an  iron  tube,  filled  with 
liquor  ammonise;  by  gently  opening  a  tap  the  ammonia  is  absorbed 
by  water,  and  the  hygrometer  is  covered  with  moisture,  which  is  col- 
lected in  a  cup  arranged  for  the  purpose.  During  the  recent  dry  weather 
the  amount  of  precipitation  was  3  grams  of  water  in  twenty  minutes. 
The  weight  of  liquor  ammonise  was  34  grams.  A  peculiarity  is  that 
a  number  of  floating  particles  are  precipitated  with  the  humidity  of  the 
air.  It  has  been  suggested  by  M.  W.  de  Fonvielle  that  the  hygrometer 
might  be  used  for  analyzing  the  matter  of  clouds  where  the  precipita- 
tion of  a  few  grams  will  be  a  question  of  a  very  few  minutes.  (NaturCy 
'y  p.  666.) 

Crova  describes  a  new  condensation  hygrometer.    A  small  tube  of 
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nickel-plated  brass,  carefully  polished  within,  is  closed  at  one  end  with 
ground  glass,  and  at  the  other  with  a  lens  of  long  focus,  through  which 
one  looks  along  the  tube  towards  a  source  of  light.  Through  two 
parallel  tubulures  the  air  to  be  examined  is  drawn  into  the  tube,  which 
is  cooled  by  means  of  sulphide  of  carbon  traversed  by  an  air  curreot 
in  a  metallic  envelope  round  the  tube.  The  changes  of  aspect  in  the 
tube  at  the  temperature  of  saturation  enable  one  to  estimate  the  dew- 
point  to  one-tenth  of  a  degree.    {Ifature^  xxvi,  p.  1G8.) 

J.  F.  D.  Donnelly  calls  attention  to  the  recent  perfections  introduced 
into  the  spectroscope  by  Mr.  Hilger,  who  has  managed  to  secure  in- 
creased dispersion  and  an  excellent  vision  of  the  so-called  rain  band; 
the  spectroscope  is  also  fitted  with  a  telescope  and  with  a  second  object 
glass  in  front  of  the  slit,  for  the  purpose  of  bringing  light  from  external 
objects  to  a  focus  on  it.    (NaturOj  xxvi,  p.  501.) 

The  Oomit^  International,  representing  several  countries  of  Europe, 
the  TJnited  States,  and  South  America,  has  published  an  important 
volume  of  memoirs  by  Drs.  Broch,  Pemet,  Ben6-Benolt,  and  Marek,  on 
subjects  relating  to  the  determination  of  units  of  measure  and  weight 

As  the  intensity  of  weight  varies  with  the  geographical  height  and 
position  above  sea-level,  the  committee  give  in  their  first  memoir  tables 
of  the  ratio  of  acceleration  of  weight  at  the  level  of  the  sea  for  different 
latitudes  to  its  acceleration  at  latitude  i5<^  (Paris),  to  which  latitade 
they  recommend  that  all  weighings  be  referred. 

In  the  second  memoir,  which  relates  to  the  tension  of  aqueous  vapor, 
certain  corrections  of  hitherto  accepted  results  are  also  indicated,  par- 
ticularly the  errors  of  calculation  in  Begnsfiilt's  tables,  as  shown  by 
Moritz,  and  new  tables  are  given  for  tensions  at  all  temperatures  on  tiie 
new  scale  of  normal  degrees  from  —  3(P  to  +  101^  C. 

With  reference  to  the  fixed  points  of  mercurial  thermometers,  the 
Comity  adopted  the  proposition  that  the  point  (P  of  the  centigrade 
thermometer  should  be  fixed  at  the  pressure  of  760™™,  when  determined 
in  45<^  latitude  and  at  the  mean  level  of  the  sea.  Also  at  the  Congress 
of  Meteorologists  at  Borne,  in  1879,  there  was  adopted  the  proposition 
of  Dr.  Pemet  to  fix  the  boiling  point  of  water,  100^  O.,  under  the  above 
pressure,  so  as  to  render  strictly  comparable  the  temperatures  observed 
at  different  places.  Degrees  of  temperature  between  these  points  are 
called  normal  degrees. 

Tables  are  also  given  by  which  may  be  calculated  the  weight  of  a 
liter  of  pure  air  in  different  latitudes  and  at  different  altitudes.  In 
London  (latitude  sr  61^  30^,  altitude  =  6.7".)  the  weight  is  1J2I&38  grams. 
{Nature^  August,  1881,  xxiv,  p.  384.) 

Schloesing,  as  the  result  of  experiments  on  the  absorption  of  volatile 
bodies  with  the  aid  of  heat,  is  led  to  proi>ose  the  application  of  his 
method  to  the  determination  of  the  quantity  of  nitric  acid  in  the  atmos- 
phere.   {Naturey  xxvi,  p.  24.) 

Mr.  G.  v.  Boys  read  before  the  Physical  Society,  London,  a  paper  on  the 
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new  meter  for  measuring  electric  currents.  He  says :  ''  The  force  due  to 
an  electric  current  is  proportional  to  the  square  of  the  current;  hence  if 
part  of  an  electric  circuit  is  capable  of  vibrating  under  an  electro-mag- 
netic force,  the  speed  of  vibrations  will  be  proportional  to  the  strength 
of  the  current.  If,  then,  such  a  contrivance  takes  the  place  of  a  balance 
of  a  pendulum  clock,  the  latter^  will  measure  electric  currents  instead  of 
time."    {NaturCy  xxv,  p.  355.) 

Mascart  describes  to  the  Paris  Academy  of  Sciences  his  method  of 
determining  the  quantity  of  carbonic  acid  contained  in  the  atmosphere. 
He  measures  directly  the  diminution  of  pressure  of  a  mass  of  air  conse- 
qaent  on  the  removal  of  the  carbonic  acid.  Travelers  will  find  it  more 
convenient  to  fill  glass  flasks  with  the  air  of  their  localities,  and  submit 
tbe  contents  to  analysis  on  their  return  borne.     (NaiurCj  xxvi,  p.  119.) 

The  application  of  mechanical  methods  to  replace  laborious  mathe- 
matical computations  is  sometimes  so  ingenious  that  there  is  every 
reason  to  hope  that  mechanical  methods  may  yet  be  devised  for  taking 
into  account  the  numerous  disturbing  elements  that  affect  the  motions  of 
the  atmosphere,  thus  enabling  us  to  quickly  predict  from  the  weather- 
maps  of  to-day  what  the  weather-map  of  to-morrow  will  be,  instead  of 
going  through  the  laborious  use  of  tables  and  estimates  that  always 
have  the  appearance  of  empiricisms.  We  are  led  to  these  remarks  by 
reading  the  r6sum6  of  a  paper  on  integrating  machines  presented  by 
Mr.  C.  V.  Boys  to  the  London  Physical  Society.    {NaturCj  xxv,  p.  167.) 

0.  H.  Darwin,  in  connection  with  his  tidal  investigations,  has  drawn 
some  conclusions  with  reference  to  Jupiter's  atmosphere,  which  latter  he 
believes  to  be  the  cause  of  the  well-known  belts.  He  finds  that  the  rapid 
rotation  of  the  nucleus  is  not  sufficient  to  explain  the  belt ;  but  that 
with  it  we  must  assume  a  proportionately  large  amount  of  gas  in  its  at- 
mosphere and  a  high  temperature  for  the  nucleus.    {Nature^  xxv,  p.  360.) 

Prof.  J.  J.  Thomson  has  communicated  to  the  Boyal  Society  of  Lon- 
don a  memoir  on  the  vibration  of  a  vortex  ring  and  the  aotion  of  two 
vortex  rings  upon  each  other.  This  was  an  important  paper  on  hydro- 
dynamics, beaiing  as  it  does  directly  upon  the  question  of  the  repre- 
sentation of  optical  phenomena  by  the  vortex -ring  theory  of  the  con- 
stitation  of  matter.    (Nature^  xxv,  p.  354.) 

Chardonnet  communicates  his  experimental  study  of  actinic  power 
and  the  influence  of  specular  polish.  This  polish  increases  the  total 
quantity  of  radiations  reflected,  but  the  relative  intensities  of  different 
portions  of  a  spectrum  depend  on  the  material  of  the  mirror.  {KaturCy 
XXVI,  p.  520.) 

Yiolle  describes  a  calorimeter  depending  on  cooling,  and  adapted 
especially  to  very  high  temperatures.  It  consists  of  a  small,  narrow- 
necked  bottle  of  thin  glass,  with  double  envelope,  and  a  vacuum  pro. 
doced  in  the  interval  before  the  closure.  Through  the  neck  are  intro- 
duced a  thermometer  and  a  stirrer.    (Nature^  xxvi,  p.  168.) 

Deprez  described,  at  the  La  Kochelle  meeting  of  the  French  Associa- 
H.  Mis.  26 ^26 
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tioD,  a  new  apparatus  for  determiDing  the  mechanical  equivalent  for  heat, 
and  hoi>es  to  obtain  its  real  value  to  within  .001.    {Naturej  xxTi,  p. 470.) 

The  velocity  of  the  motion  of  a  ship  through  the  water  is  ordinarily 
given  by  the  observations  of  some  form  of  log.  Fronde  and  Bomet 
invented  an  electric  log,  on  which,  however,  Mr.  Kelway  has  made 
some  decided  improvements.  The  complete  instrument  has  many  and 
important  applications,  and  its  adoption  is  to  be  encouraged.  {Naiurtj 
XXV,  p.  586.) 

Professor  Bramwell  exhibited  and  explained  the  method  of  action  of 
a  speed  indicator  in  use  on  railroad  trains.  It  consists  of  a  drum,  on 
which  are  marked  by  two  pencils  the  speed  of  the  train  and  the  condition 
of  the  track.  On  a  calm  day  a  railroad  train  weighing  125  tons  and 
moving  at  the  rate  of  45  miles  an  hour  ran  5  miles  and  5  yards  after 
the  steam  was  cut  off.    {NaturCj  XXYI,  p.  495.) 

Professor  Biicker  presented  the  report  of  the  committee  on  methods 
of  calibrating  mercurial  thermometers,  in  which,  as  the  result  of  a  loDg 
investigation,  it  is  concluded  that  labor  is  saved  and  equal  accuracy 
secured  by  the  rei>etition  of  Gay-Lussac's  method  of  correction,  instead 
of  the  employment  of  more  elaborate  schemes.    {NaiurCj  xxYi,  p.  458.) 

G.  J.  Symons,  after  relating  the  history  of  progress  in  our  knowledge 
of  the  subject  of  diminution  of  rainfall  with  elevation,  explained  the 
theory  of  Stanley  Jevons^that  it  depended  on  eddies  about  the  gauge 
itself,  and  gave  an  account  of  the  comparative  researches  of  Mr.  Roger 
Field,  who  took  the  matter  up  a  few  years  ago,  and  who  has  shown  (1) 
that  the  ratio  of  the  rainfall  on  the  tower  to  the  rainfall  on  the  ground 
depends  on  the  force  and  direction  of  the  wind ;  (2)  that  when  there  is 
no  wind  the  rainfall  on  the  tower  is  about  the  same  as  the  rainfall  on 
the  ground ;  (3)  that  when  there  is  wind  the  amount  of  rain  falling  on 
the  tower  will  vary  on  different  portions  of  the  tower,  the  portion  near- 
est the  point  at  which  the  wind  strikes  the  tower  receiving  less  rain 
than  falls  on  the  ground,  and  the  iK>rtion  farthest  from  the  point  at 
which  the  wind  strikes  the  tower  receiving  the  same  or  more  rain  than 
falls  on  the  ground ;  (4)  that  the  excess  of  rain  falling  on  the  portion 
of  the  tower  farthest  from  where  the  wind  strikes  will,  to  a  large  ex- 
tent, compensate  the  deficiency  of  rain  on  the  portion  nearest  to  where 
the  wind  strikes,  but  whether  to  a  sufficient  extent  to  make  the  avenge 
amount  of  rain  falling  on  the  tower  equal  to  that  falling  on  the  groond 
cannot  be  determined  from  these  experiments.  From  these  conclusions 
it  is  clear  that  if  the  building  be  flat  and  large,  the  fall  in  the  middle 
of  the  roof  ought  to  be  nearly  the  same  as  on  the  ground,  and  in  two 
instances  this  is  so — first  at  Messrs.  Marshall's  factory  at  Leeds,  and 
secondly,  at  Mr.  Dine's,  on  a  roof  with  5,000  square  feet  of  area.  Tbns 
finally  experimental  evidence  has  coiToborated  the  views  of  Mr.  Stanley 
Jevons,  given  above.    {Nature^  September,  1881,  xxrv,  p.  491.) 

One  of  the  features  of  the  International  Electrical  Exhibition  and 
Congress  at  Paris  in  September,  1881,  was  the  meteorograph  of  M. 
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Van  Byseelberghe,  exhibited  by  the  Boyal  Observatory  of  Brassels. 
It  gives  its  records  not  only  at  the  place  of  observation  but  at  one  or 
more  distant  stations,  and  gave  every  night  at  Paris  a  record  of  the 
indications  of  the  instmments  at  Brussels.  Once  every  ten  minntes  it 
comes  into  action,  and  registers  one  after  the  other  the  six  following 
elements:  1,  temperature;  2,  humidity;  3,  water  in  rain-gauge ;  indi- 
rection of  wind;  5,  barometer;  6,  velocity  of  wind.  It  also  makes  a 
mark  about  every  half-second,  due  to  the  action  of  clock-work  at  the 
sending  station. 

The  registration  is  made  by  a  diamond  point  on  a  thin  plate  of  zinc, 
nvhich  is  bent  round  the  surface  of  a  revolving  cylinder,  which  is 
covered  with  lampblack  to  make  the  marks  more  visible.  This  plate 
served  afterward  for  printing  any  number  of  copies.  There  may  be 
several  of  these  cylinders  at  as  many  different  stations,  all  receiving 
simultaneously  the  indications  ftimished  by  any  one  station.  By  one 
line  wire  and  one  diamond  i>oint  the  curves  for  six  instmments  are 
drawn  at  a  station  which  may  be  200  or  300  miles  distant.  The 
value  of  such  an  instrument  for  furnishing  the  director  of  a  central 
station  with  accurate  data  on  which  to  base  his  weather  predictions 
speaks  for  itself;  and  as  regards  expense,  all  the  expenses  of  photog- 
raphy and  of  reducing  and  engraving  photographic  traces  are  saved. 
It  has  been  worked  in  Belgium  over  a  wire  of  the  length  of  750  miles. 
[We  do  not^  however,  understand  that  such  instmments  can  x)ossibly 
replace  the  services  of  a  corps  of  intelligent  observers ;  certainly  each 
instrument  would  require  an  attendant  mechanician.]  (Naturey  Octo- 
ber, 1881,  XXIV,  p.  588.) 

M.  Dufour  describes  an  apparatus  for  indicating  the  variations  of 
chemical  intensity  of  the  sunlight.  It  has  some  likeness  to  Drapei's 
tithonometer;  its  principle  is  opposing  the  variable  action  of  light  on 
a  mixture  of  chlorine  and  hydrogen,  with  an  electric  current  (of  varia- 
ble intensity  and  measurable  each  instant),  which  by  its  passage  causes 
decomposition  of  a  quantity  of  hydrochloric  acid  equal  to  that  pro- 
duced by  action  of  light  on  the  mixture  of  chlorine  and  hydrogen.  The 
apparatus  is  like  a  Bumford  differential  thermometer;  in  one  bulb  is 
some  hydrochloric  acid  solution,  with  carbon  electrodes;  in  the  other 
some  sulphuric  acid.  The  light  acts  on  the  former.  One  mode  of  meas- 
urement is  to  note  the  time  taken  in  displacement  of  the  sulphuric  acid 
column  a  certain  distance  along  the  connecting  tube.  Then  bring  back 
the  column  to  its  original  x>osition  by  passing  the  current.  (Naturej  TSo- 
vember  25, 1880,  xxiii,  p.  87.) 

An  instrument  has  been  recently  introduced  by  Messrs.  Francis  & 
Co.  (telegraph  engineers,  Hatton  Garden,  London)  for  the  purpose  of 
receiving  the  <<  Greenwich  time  signal"  at  the  various  telegraph  sta- 
tions of  officer  and  private  firms  who  may  be  in  communication  with 
the  postal  telegraph  service.  Hitherto  the  passage  of  the  time-signal 
cuirent  at  10  a.  m.  along  the  wires  gave  no  indication  of  its  pres- 
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ence  tban  a  deflection  of  the  needle  of  ordinary  instmments  and 
a  corresponding  movement  of  the  armature  of  the  Morse  ink-writer 
and  sounder,  so  that  unless  a  sharp  outlook  be  kept  with  the  eye  con- 
stantly directed  to  the  instrument  the  actual  time  of  the  signal  may 
be  lost,  perhaps  also  to  be  lost  again  on  the  following  day  through 
similar  accident.  By  the  new  instrument,  however,  the  instant  the 
current  is  sent  the  needle  on  its  dial  is  deflected,  and  simultaneously 
a  bell  rings  and  continues  to  ring  as  long  as  the  current  is  passing ;  the 
index  needle,  or,  in  other  words,  the  needle  of  the  galvanometer,  which 
is  the  principal  feature  of  the  invention,  when  deflected,  presses  against 
a  small  spiral  spring  surrounding  the  stops  or  ivory  pins  on  the  dial 
plate,  and  by  this  contact  the  galvanometer  forms  itself  into  a  "  relay'' 
and  brings  a  local  battery  in  circuit  with  the  bell,  which  is  contained 
in  the  same  instrument,  so  that  when  the  first  part  of  the  time  signal  is 
sent  the  needle  is  deflected  and  at  the  same  moment  the  bell  rings; 
thus  attention  to  the  time  is  at  once  arrested.  It  should  be  mentioned 
that  the  resistance  to  the  line,  although  low,  is  intended  to  be  inserted 
only  during  the  transmission  of  the  time  signal,  as  by  means  of  what 
is  generally  termed  a  ^<  switch  "  the  instrument  is  put  on  and  off  the 
circuit  at  will,  and  employed  only  during  the  time  set  apart  for  the 
transmission  of  the  Greenwich  time  signal.  However  feeble  the  cur- 
rent may  be,  the  galvanometer  is  so  sensitive  that  a  deflection  of  its 
needle  is  absolutely  certain,  whilst  the  bell  cannot  fail  to  answer  to  the 
power  of  its  local  battery.  We  are  informed  that  not  only  is  Messrs. 
Francis  &  Go.'s  new  instrument  capable  of  doing  what  we  have  already 
stated,  but  it  may  be  available  for  communication  from  different  parts 
of  the  building,  an  advantage  which  is  certain  to  be  recognized  and 
approved  by  many  conducting  large  business  establishments,  where  the 
saving  of  time  in  conveying  messages  and  giving  orders  is  a  matter 
which  is  frequently  of  great  importance.  {Naturej  February  10, 1881, 
xxin,  p.  347.) 

B.  A.  Smith  has  devised  a  new  actinic  process  by  means  of  which  he 
hopes  to  investigate  the  absorbing  power  of  the  atmosphere  and  other 
gases.  From  some  preliminary  remarks  we  extract  the  following:  The 
fundamental  idea,  is  that  when  iodide  of  potassium  in  solution  is  treated 
with  nitric  acid,  so  small  in  quantity  as  to  cause  no  change  of  color  in 
dull  diffused  light,  a  change  takes  places  when  the  same  mixture  is 
brought  into  clear  light — iodine  is  set  free  and  the  solution  becomes 
yellow.  The  amount  of  iodine  freed  can  be  triturated  with  great  ex- 
actness by  the  use  of  hyposulphite  ]  this  constitutes  the  whole  process. 
Some  slight  allowance  for  time  and  temperature  may  have  to  be  made. 
After  giving  a  few  samples  of  exi)eriments  with  iodide  of  i)0tassiam 
triturated  with  nitrogen.  Dr.  Smith  says :  "  There  seems,  therefore,  no 
reason  to  doubt  that  this  is  a  true*  photometric  process,  with  special 
capacities  to  be  developed  in  time.  I  may  add  that  I  did  obtain  better 
results  at  the  window  of  my  house  than  at  the  observatory  at  the  same 
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time,  the  latter  being  nearer  the  center  of  the  town.  Thus  the  process 
has  done  the  duty  it  was  intended  for,  although  only  once  tried  for  this 
special  purpose.  I  am  looking  to  it  as  an  agent  specially  for  the  ex- 
amination of  climate,  but  of  course  it  may  have  many  uses.  This  proc- 
ess does  not  aim  at  delicacy,  but  at  accumulation  of  effect.  I  have 
not  spoken  of  a  standard ;  the  results  are  only  comparative,  but  the 
process  may  be  made  to  supply  its  own  standard." 

Since  writing  the  above  it  appears  that  by  using  sulphuric  acid  some 
of  the  fears  at  first  entertained  may  be  avoided. 

The  strength  of  solutions  and  the  kind  of  acid  to  be  used  may  vary. 
Similar  results  may  vary  by  using  bromide  of  potassium,  but  it  is  l^s 
delicate.  The  surface  exposed  and  other  questions  require  attention. 
{Nature^  xxii,  p.  71.) 

Professor  Fomioni  has  recently  described  to  the  Instituto  Lombardo 
a  simple  nefodoscope  or  instrument  for  measuring  the  direction  of  motion 
of  clouds  (the  instrument  of  the  kind  known  as  that  of  Braun  .being 
thought  expensive  and  inconvenient  to  use).  It  consists  of  a  flat  com- 
pass case,  with  pivoted  needle,  above  which  is  fixed  horizontally  a 
plane  mirror,  occupying  the  whole  of  the  case.  On  the  surface  of  the 
mirror  are  drawn  diagonal  lines  corresponding  to  the  rose  of  winds. 

The  amalgam  is  removed  in  a  nsfirrow  circular  arc  extending  from  north 
to  northwest,  so  that  the  end  of  the  needle  may  be  seen  for  the  purpose 
of  orientation,  and  this  arc  is  graduated.  A  rod  with  terminal  eye  freely 
pivoted  on  the  edge  of  the  case  completes  the  instrument. 

When  the  direction  oi  a  given  cloud  is  to  be  determined  the  nefodo- 
scope is  placed  in  a  horizontal  plane  and  properly  oriented.  The  rod 
is  then  moved  to  such  a  position  that  the  observer's  eyes  see  three 
points  in  a  straight  line,  viz,  the  eye  of  the  rod,  the  center  of  the  mirror, 
and  the  reflected  image  of  a  selected  point  of  the  cloud.  The  direction 
of  the  displacement  which  the  latter  undergoes  (after  a  time  propor- 
tional to  the  velocity  of  the  cloud,  and  inversely  as  its  distance)  is  the 
required  direction.    (Nature^  zxii,  p.  132.) 

Mascart  communicates  to  the  Paris  Academy  of  Sciences  a  method 
of  measuring  variations  of  ^gravity  by  utUizing  the  pressure  of  a  given 
mass  of  gas  at  constant  temperature,  and  finds  the  method  capable  of 
great  precision.  He  uses  a  kind  of  siphon-barometer,  with  the  short 
branch  closed  and  holding  CO2,  introduced  at  a  pressure  sufficient  to 
balance  a  mercury  column  of  1°^  when  the  tube  is  vertical.  The  in- 
strument is  placed  in  a  metallic  cylinder  filled  with  water,  which  is 
agitated  by  an  air-current,  and  contains  a  thermometer  measuring  j^ 
degree.  The  divided  scale  is  fixed  on  the  tube;  one  sees  it  by  reflec- 
tion on  a  gilt  surfjEM^,  which  sends  the  virtual  image  into  the  axis  of  the 
tube,  and  the  mercury  is  seen  through  the  gold  layer.  Thus  one  can 
see,  with  a  single  microscope,  the  mercury-level  and  the  corresponding 
division  of  the  scale.    {Nature^  xxvi,  p.  312.) 
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IV. — PHYSICAL  QUESTIONS. 

• 

B.  J.  Hopkins  suggests  that  specimens  of  the  atmospheric  dnst  that 
are  to  be  examined  with  reference  to  the  qnestion  of  the  presence  of 
meteor  dust  should  be  collected  regolarly  by  apparatus  attached  to 
properly  constructed  captive  balloons,  so  as  to  avoid  the  presence  of  a 
mass  of  dust  of  terrestrial  origin.    {Nature^  rxv,  p.  339.) 

Professor  Schuster,  in  the  report  of  the  committee  on  meteoric  dost, 
JBays  that  the  occurrence  of  magnetic  particles  in  dust,  especially  that 
discovered  by  Tissandier  in  the  snows  of  Mont  Blanc,  is  explicable  only 
on  one  of  three  hypotheses :  First,  the  particles  may  be  of  volcanic  origiD ; 
second,  they  may  come  from  the  smOke  of  our  own  chimneys;  third, 
they  may  have  a  cosmic  origin.  The  latter  hypothesis  is  strongly  fa- 
vored by  the  consideration  that  the  iron  particles  issuing  from  our  chim- 
neys contain  neither  nickel  nor  cobalt,  while  these  metals  do  exist  in 
the  microscopic  magnetic  particles  of  atmospheric  dust.  Schuster  finds 
that  the  sand  near  the  great  pyramids  and  the  desert  of  Bajpootana, 
and  also  from  the  Nile  mud  near  the  canal,  all  contain  these  rare  metals. 
As  regards  their  origin,  he  concludes  that  at  high  elevations  the  pro- 
portion of  oxygen  in  the  atmosphere  is  very  small,  and  that  inasmuch 
as  there  is  still  a  line  in  the  aurora  spectrum  that  has  not  been  recog- 
nized as  belonging  to  any  known  substance,  he  is  convinced  that  it  is 
due  to  some  unknown  gas  of  very  small  density.  It  is  the  contact  of 
the  meteors  with  this  gas  that  fills  the  upper  regions  with  meteoric  dust 
which  first  makes  it  possible  for  the  aurora  to  exist  at  those  elevations, 
and  afterwards,  settling  towardR  the  earth,  is  brought  down  by  the 
snow  and  rain  to  the  surface.    (Naturcy  xxvi,  j).  488.) 

Prof.  F.  A.  Abel,  in  a  lecture  before  the  Royal  Institution  on  atmos- 
pheric dust,  shows  the  various  dangers  to  which  the  human  race  are 
thereby  subjected.  Passing  by  the  microscopic  germs  of  disease  float- 
ing in  the  air,  he  confined  his  attention  to  the  larger  dust  particles,  for 
instance,  those  of  coal  dust  in  mines,  the  sulphur  dust  in  powder  mills, 
finely  divided  cotton  fibers  in  cotton  mills,  and  the  dust  in  flour  and 
rice  mills ;  all  these  and  many  other  forms  of  dust,  when  sufficiently 
abundant  in  the  air,  make  a  dangerously  explosive  mixture,  and  there 
can  be  no  doubt  many  explosions  in  coal  mines  have  been  due  to  dnst- 
laden  air  rather  than  fire-damp.  The  lecturer  paid  special  attention 
to  the  suggestion  of  methods  for  the  avoidance  of  danger  from  these 
sources.    {Nature^  xxvi,  p.  20.) 

Miintz  and  Aubin  have  observed  the  relative  proportion  of  carboDie 
acid  in  the  upper  and  lower  regions  of  the  atmosphere  they  observed 
on  the  Pic  du  Midi  and  the  plain  around — ^the  difference  seems  inap- 
preciable.   {Comptes  Rendusj  Paris,  November  14, 1881.) 

Dumas  communicates  to  the  Paris  Academy  some  observations  on 
the  amount  of  carbonic  acid  in  the  atmosphere.  After  noticing  the 
defects  of  several  methods  of  measurement,  he  commends  the  exactness 
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of  M.  Bcrset's  and  accepts  his  results,  that  aboat  3  volames  in  10,000  rep* 
resent  the  general  ratio  of  CO2  in  air.  The  variations  through  great 
movements  of  the  atmosphere  now  require  study,  by  observers  placed 
at  many  different  and  distant  stations,  and  the  transit  expeditions 
should  keep  this  in  view.  MM.  Miintz  and  Aubin-s  methods  are  most 
saitable  for  this.    [Nature^  xxv,  p.  476.) 

Berthelot  has  communicated  to  the  Paris  Academy  of  Sciences  an 
important  memoir  on  the  propagation  of  the  waves  of  explosion  as  dis- 
tinguished from  waves  of  sound.  An  explosion  starting  in  a  mixture 
of  oxygen  and  hydrogen  propagates  itself  at  a  rate  of  28.14™  per  second, 
but  the  velocity  of  sound  is  514 ;  he  therefore  concludes  that  the  explosion 
wave  is  not  an  acoustic  wave,  but  a  wave  of  chemical  action,  and  he 
attempts  to  explain  its  nature  on  principles  suggested  by  the  kinetic 
theory  of  gases.    {Mature,  xxv,  p.  44.) 

Sir  William  Thomson  read  before  the  Royal  Society  of  Edinburgh  » 
paper  on  the  thermo-dynamic  acceleration  of  the  earth's  rotation.  He 
shows  that  there  must  be  tides  in  the  atmosphere,  and  that  the  line  of 
crests,  namely,  the  maximum  of  atmospheric  pressure,  so  lies  with  respect 
to  the  line  joining  the  earth's  center  and  the  sun's  that  the  couple  due  to 
the  sun's  attraction  upon  the  ellipsoidal  mass  of  air  always  acts  in  the 
direction  of  the  earth's  rotation,  and  therefore  accelerates  it  slightly. 
(Naturey  XXV,  p.  380.) 

Stanley  has  published  a  volume  on  experimental  researches  into  the 
proi)erties  and  motion  of  fluids.  The  author,  in  writing  section  second, 
seems  not  to  have  taken  advantage  of  the  works  of  the  best  modem 
students  on  meteorology  and  the  motions  of  the  atmosphere. 

Maj.  John  Herschel  has  completed  the  pendulum  experiments  recom- 
mended by  the  Royal  Society,  and,  having  swung  one  of  the  original 
Eater  pendulums  in  India  and  Europe,  and  Anally  in  Kew  York  and 
Washington,  has  deposited  it  with  the  United  States  Coast  and  Oeodetic 
Survey.  The  latter  has,  we  understand,  Immediately  started  it  again 
on  its  travels  in  connection  with  its  own  most  elaborate  pendulum  work 
under  the  direction  of  Prpf.  G.  S.  Peirce. 

Joly,  at  Munich,  has  attempted  to  determine  the  force  of  gravitation 
by  means  of  a  delicate  balance,  from  each  of  whose  scale-pans  was  hung 
by  a  wire,  at  a  depth  of  about  60  feet,  another  pair  of  pans.  A  heavy  lead 
ball  is  brought  under  one  of  the  lower  scale-pans,  while  a  small  body 
can  be  placed  in  either  an  upper  or  lower  pan  at  will,  and  thus  have  its 
weight  determined  under  the  influence  of  the  lead  ball  and  again  when 
beyond  its  influence.  The  result  of  his  experiments  has  given  him  for 
the  mean  density  of  the  earth,  5.G02  plus  or  minus  0.068,  agreeing  closely 
with  the  results  of  the  torsion  balance.    ( JTature,  xxv,  p.  137.) 

Tyndall  has  in  a  series  of  brilliant  experiments  introduced  Bell's 
radiophone  as  a  means  of  easily  deciding  the  question  as  to  the  absorp- 
tion of  radiant  heat  in  its  passage  through  gases  and  vapors.  He  finds 
every  observation  to  completely  justify  the  position  he  has  so  long  main- 
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tained,  euforcing  tbe  diathermancy  of  gases  and  the  opaqneness  of 
vapors.  He  also  farther  claims  that  his  views  are  independently  con- 
firmed by  observations  of  Professor  Langley  on  Monnt  Whitney.  Tyn- 
dall  states  that  in  November,  1880,  he  resnmed  investigations  in  ref- 
erence to  radiant  heat,  and  it  is  to  be  hoped  that  his  recent  work  will 
ere  long  be  published  in  fall.    {NaturCj  xxv,  p.  233.) 

Captain  Abney  in  a  lectnre  on  solar  physics  has  given  a  general  view 
of  the  theory  in  practice  of  the  photography  of  the  ultra-violet  and 
especially  the  ultra-red  portion  of  the  spectrum.  It  is  to  be  hoped 
that  the  study  of  this  subject  and  the  application  of  Rowland's  perfect 
cjlindrical  gratings  will  enable  us  to  fix  for  future  study  those  bands 
due  to  the  absorption  of  solar  radiation  by  our  atmosphere  that  have 
been  so  laboriously  studied  by  Langley  with  the  help  of  his  bolometer. 
{Nature^  xxv,  p.  162.) 

In  Nature^  xxvii,  p.  15,  will  be  found  all  necessary  details  as  to  his 
method  of  photographing  the  infra-red  portion  of  the  spectrum.  He 
states  that  in  photographs  taken  at  an  elevation  of  1,000  feet  the  general 
absorption  due  to  water  almost  vanishes,  but  the  presence  of  other  ab- 
sorbents, especially  alcohol  vapor,  still  higher  up,  becomes  demonstrable. 
Fuller  details  of  Professor  Langley's  results  were  communicated  by 
him  in  immediate  connection  with  the  address  of  Captain  Abney  to  the 
British  Association  at  Southampton,  and  are  xmblished  in  Nature^ 
XXVI,  p.  626. 

Langley  also  communicated  his  results  to  the  Paris  Academy  of  Sci- 
ences, and  he  estimates  that  the  solar  heat  on  a  square  centimeter  at  the 
outer  surface  of  the  atmosphere  would  raise  one  gram  of  water  in  one 
minute  about  3^  C.  Of  all  this  solar  energy  one-fourth  is  to  be  found 
in  the  visible  spectrum  and  ultra-violet  portion;  the  other  three-quar- 
ters exist  in  the  infra-red.  In  general,  absorption  increases  as  the  wave 
length  diminishes.    (iVa^ure,  xxvi,  p.  520.) 

Professor  Langley  communicates  to  Ifaturej  and  also  to  the  Paris 
Academy,  a  short  account  of  some  results  derived  from  the  spectro- 
scopic and  bolometric  observations  on  Mount  Whitney,  in  Fk)uthern 
California,  at  elevations  from  4,000  to  15,000  feet.  The  expedition  was 
largely  at  the  expense  of  the  Signal  Service  and  a  private  citizen  of 
Pittsburgh.  His  observations  were  directed  first  to  the  amount  of  heat 
that  the  sun  sends  to  the  earth,  and  he  concludes  that  the  true  solar 
constant  is  at  least  one-half  greater  than  that  given  by  Pouillet,  and 
again  that  the  so-called  temperature  of  space  must  be  lower  than  that 
assigned  by  Pouillet,  and  finally  the  bolometer  observations  show  a  dif- 
ferent distribution  of  solar  energy  at  the  upper  station  from  that  of  the 
lower,  so  that  without  our  atmosphere  the  sun  will  appear  with  a  strong 
bluish  tint.  [The  full  report  of  Professor  Langley's  observations  will 
soon  be  published  by  the  Army  Signal  Office.]    {Naturcj  XXTI,  310.) 

Desains  communicates  to  the  Paris  Academy  of  Sciences  a  memoir 
on  the  distribution  of  heat  in  the  dark  regions  of  solar  spectra  with  glass 
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prisms.    The  Bpectium  is  proloDged  much  further  on  the  side  of  the 
rays  of  great  wave  length.    At  the  same  meeting  Egoroff  communicated 
his  researches  on  the  absorption  spectrum  of  the  terrestrial  atmos 
phere ;  he  observed  the  electric  and  other  lights  as  seen  at  the  Paris 
Observatory.    {Ifaturej  xxvi,  p.  520.) 

Egoroff,  as  the  result  of  some  observations  made  at  the  Paris  Observ- 
atory on  the  absorption  spectrum  of  our  atmosphere,  finds  that  dry  air 
and  aqueous  vapor  are  the  only  elements  producing  sensible  effects. 
His  experiments  included  observations  of  the  absorption  of  an  electric 
light  by  the  layer  of  air  between  the  observatory  and  Mount  Valerian. 
{Compter  BenduSj  Paris,  November  14, 1881.) 

G.  P.  Smyth,  in  an  appeal  to  physicists  not  to  neglect  spectroscopic 
observations  of  his  so-called  rain-band,  says:  ''While  in  Scotland  a 
rain-band  of  intensity  marked  2  usually  produces  a  little  rain  and  3 
produces  much,  yet  in  Lisbon  during  the  same  months  the  so-called 
rain-band  marked  4  and  yet  no  rainfall,  but  with  5  or  6,  the  tempera- 
ture remaining  the  same,  rain  will  come  down  even  in  that  dry  coun- 
try. -  -  -  Mr.  T.  Or,  Bylands  has  accumulated  much  experience  as 
to  the  advantage  of  supplementing  spectroscopic  observations  with 
a  polariscope.  -  -  •  I  rather  prefer  the  spectroscope  alone,  but 
greatly  increased  in  size  and  power.''  Professor  Smyth  recommends 
as  that  the  daily  notation  of  the  strength  of  the  rain-band  be  made  at 
a  fixed  hour,  say  0  a.  m.,  and  be  recorded,  not  in  absolute  measures  but 
differentially  in  terms  of  some  other  band  which  is  not  connected  with 
aqueous  vax>or^  for  such  comparison  he  recommends  a  low  sun-band 
which  is  on  the  yellow  side  of  the  D  line.    {Nature^  xxvi,  p.  553.) 

Balph  Abercromby  says  there  is  one  case  in  which  the  rain-band  may 
give  valuable  information,  namely,  when  we  have  a  vapor-laden  over- 
current  with  a  dry  surface  wind.  This  often  occurs  in  winter,  and  with 
a  warm  southwest  current  over  an  area  of  frost  and  east  wind.  In  prac- 
tice this  almost  invariably  makes  itself  visible  by  the  long  converging 
line  of  cirrus  which  so  often  precedes  a  rain  or  thaw ;  but,  still,  cases  may 
occur  where  no  cirrus  is  formed  or  where  it  is  otherwise  visible  or  where 
it  is  otherwise  invisible.  Abercromby  further  says:  ^^  There  are  strong 
grounds  for  believing  that  an  air  8i)ectrum  may  vary  not  only  with 
the  amount  of  pure  vapor  quantity,  but  it  seems  probable  that  its  em- 
ployment may  be  still  further  extended.  There  are  strong  grounds 
for  believing  that  an  air  spectrum  may  vary,  not  only  with  the  amount 
of  pure  vapor,  but  also  with  the  size,  aggregation,  and  physical  condi- 
tion of  the  condensed  vapor  suspended  in  it.  For  instance,  take  the 
so-called  rain  lines.  These  may  appear  either  alone  or  with  a  rain- 
band  of  any  intensity ;  so  that  if  the  band  is  due  to  pure  vapor  only, 
the  lines  must  depend  on  some  other  condition.  Again,  in  sunset  tints 
we  have  a  natural  spectroscope  whose  colors  certainly  are  the  product 
of  both  the  quantity  and  quality  of  the  total  moisture  suspended  in  the 
air.    I  have  made  a  large  number  of  observations  on  the  lurid,  coppery, 
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yellow,  green,  and  red  skies,  wLich  form  sucli  a  large  portion  of  all 
weather  lore,  but  without  decisive  results,  for  sunset  spectra  are  too 
complicated  and  too  fleeting  to  be  unraveled  by  a  small  instrument 
They  certainly  seem  to  differ,  but  their  spectra  are  not  so  marked  as 
their  appearance  to  the  naked  eye.  But  even  supposing  that  this  idea 
is  completely  verifled,  and  that  the  spectroscope  can  be  used  as  a  Dew 
weapon  of  research  to  discover  the  still  unknown  nature  of  clouds,  and 
that  we  should  be  able  to  say  that  such  and  such  aii  absorption  spectram 
belongs  to  such  and  such  a  kind  of  sky,  therei  are  no  grounds  for  believ> 
ing  that  we  can  ever  regard  these  spectra  otherwise  than  as  a  new  set 
of  sky  prognostics,  or  that  as  such  they  will  be  of  more  use  in  foiecast- 
ing  than  those  already  known.  What  the  use  of  any  prognostics  is  in 
forecasting,  and  how  tbey  are  related  to  synoptic  charts,  and  how  iso- 
baric  lines  map  out  the  shape  of  rain  areas,  are  other  sides  of  the  great 
problem  of  weather  forecasting  which  cannot  be  discussed  here."  {No- 
turCj  XXV,  p.  573.) 

Messrs.  Lecher  and  Pernter  have  studied  the  absorption  of  radiant  heat 
in  gases  and  vapors.  They  consider  ^<  vapor-hesion"  to  have  been  an 
important  source  of  error  in  Tyndall's  expevimeuts.  In  their  own 
method  the  thermopile  and  the  heat  source  were  brought  into  the  same 
vessel.  Air-currents  were  avoided  by  causing  the  surface  of  radiation 
to  be  heated  in  each  case  suddenly  from  without,  by  means  of  a  steam 
jet,  to  100^  C.  Among  other  results  the  absorption  of  water  vapor  is 
found,  in  opposition  to  Tyndall,  immeasurably  small.  YioUe  found  on 
Mont  Blanc  that  a  meter  of  the  air  absorbed  only  0.007  per  cent,  of  the 
whole  radiation ;,  according  to  this  a  layer  of  300™  length  would  be 
necessary  to  produce,  with  water  vapor  saturated  at  12^,  that  absorp- 
tion  Y^hich  Tyndall  obtains  in  1.22"^.  This  and  the  author's  own  experi- 
mental results  are  considered  to  prove  beyond  dispute  the  very  small 
absorption  of  aqueous  vapor.  The  results  for  gases  agree  pretty  well 
with  TyndalPs.  No  simple  connection  between  absorption  and  pressore 
of  the  substance  was  discoverable.  The  absorption,  even  for  radiation 
of  a  heat  source  of  100^  C,  is  selective.  The  authors  found  the  absorp- 
tion of  certain  substances  of  the  fat  series  examined  to  increase  rs^idly 
with  increasing  proportion  of  carbon.  It  seems  to  be  otherwise,  how- 
ever, with  bodies  from  other  groups;  thus,  e.  ^•,  benzole,  notwithstanding 
its  six  carbon-atoms,  has  a  fairly  small  absorptive  ix>wer.  [KaturCj 
xxn,  p.  543.) 

Dr.  Lecher  has  made  new  observations,  especially  as  to  absorption  ot 
solar  radiation  by  the  carbonic  acid  in  the  atmosphere.  Experiments 
with  a  gas  lamp  and  a  glass  cylinder  first  showed  that  carbonic  acid  in 
a  length  of  214°^™  gave  passage  to  94.8  i)er  cent,  of  the  radiation;  536""", 
93.8  per  cent ;  917'°,  89.0  per  cent.  At  Greifenstein,  outside  of  Vienna 
(chosen  for  pure  air),  the  sun's  rays  were  also  proved  to  undergo  con- 
siderable weakening  in  passages  through  carbonic-acid  gas.  A  layer 
of  this  gas  1  meter  thick  absorbed  13  per  cent,  when  the  sun  had  an 
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altitade  of  59^;  the  nmnber,  however,  diminished  in  proiK)rtion  as  the 
sun  got  lower.  This  shows  that  absorption  of  solar  radiation  by  car- 
bonic acid  is  selective,  and  that  the  absorbable  wave  lengths  become  more 
rare  the  greater  the  atmospheric  layer  the  rays  have  already  traversed. 
The  aathor  calculates  from  his  experiments  the  proportion  of  carbonic 
acid  in  the  atmosphere,  finding  it  3.27  in  10,000  parts  by  volnme,  a 
nnmber  agreeing  so  we)l  with  results  of  chemical  analysis  as  to  in- 
dicate that  this  is  a  good  way  of  determining  the  carbonic  acid  in  the 
atmosphere  and  its  variations,  applicable,  too,  at  heights  when  direct 
measurements  are  impossible.  {Nature^  December  30, 1880,  xxin,  p. 
209.) 

Profl  William  Crookes  has  published  some  observations  on  radiation  of 
heat  from  thermometers  inclosed  in  air  at  very  low  pressure.  Hi  s  results 
have  an  imx>ortant  bearing  on  radiation,  conduction,  and.convection  of 
heat  An  accurate  thermometer,  with  pretty  open  scale,  was  inclosed 
in  a  l^inch  glass  globe,  the  bulb  of  the  thermometer  being  in  the  center 
and  the  ptem  being  inclosed  in  the  tube  leading  from  the  glass  glotjeto 
the  air-pump.  There  are  two  ways  in  which  heat  can  get  from  the  glasa 
globe  to  the  thermometer :  (1 )  By  radiation  across  the  intervening  space  ^ 
(2)  By  communicating  an  increase  of  motion  to  the  molecules  of  the  gas, 
which  carry  it  to  the  thermometer.  It  is  quite  conceivable  that  a  con- 
siderable part,  especially  in  the  case  of  h^t  of  low  refrangibility,  may  be 
transferred  by  '^  carriage,''  (as  I  will  call  it  to  distinguish  it  from  con- 
vection, which  is  different,)  and  yet  that  we  would  not  perceive  much 
diminution  of  transference,  and  consequently  much  diminution  of  rate 
of  rise  with  increased  exhaustion,  so  long  as  we  work  with  ordinary 
exhaustions  up  to  1  millimeter.  For  if,  on  the  one  hand,  there  are 
fewer  molecules  impinging  on  the  warm  body  (which  is  adverse  to  the 
carriage  of  heat),  yet  on  the  other  the  mean  length  of  path  between 
collisions  is  increased,  so  that  the  augmented  motion  i^  carried  further. 
The  nnmber  of  steps  by  which  the  temperature  passes  from  the  warm- 
er  to  the  cooler  body  is  diminished,  and  accordingly  the  value  of  each 
step  is  increased.  Hence  the  increase  in  the  difference  of  velocity 
before  and  after  impact  may  make  up  for  the  diminution  in  the  number 
of  molecules  impinging.  It  is  therefore  conceivable  that  it  may  not  be 
till  such  high  exhaustions  are  reached  that  the  mean  length  of  path 
between  collisions  becomes  comparable  with  the  diameter  of  the  enclos- 
ure that  further  exhaustion  produces  a  notable  fall  in  the  rate  at  which 
heat  is  conveyed  from  the  case  to  the  thermometer. 

The  above  experiments  show  that  there  is  such  notable  fall;  a  reduc- 
tion of  pressure  from  5™  to  2*",  produces  twice  as  much  fall  in  the  rate 
as  is  obtained  by  the  whole  exhaustion  from  760  millions  to  1  million. 
Wo  may  legitimately  infer  that  each  additional  diminution  of  a  millionth 
would  produce  a  still  greater  retardation  of  cooling,  so  that  in  such 
vacua  as  exist  in  planetary  space  the  loss  of  heat,  which  in  that  case 
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would  take  place  only  by  radiation,  would  be  exceedingly  slow.  (Naiurej 
January,  1881,  xxm,  pp.  235  and  237.) 

C.  I.  McNally,  in  reference  to  the  heat  indicated  by  thermometeis 
wrapped  in  hygroscopic  coverings  and  breathed  upon  by  the  warm  moist 
breath,  writes :  ^'  That  the  effects  of  friction  and  compression  of  air  are  so 
slight  that  they  may  be  disregarded,  has  been  proved,  and  the  rise  has 
been  clearly  traced  to  absorption  of  aqueous  vapor.  It  has  yet  to  be 
determined  how  much  of  this  heat  may  be  accounted  for  by  the  redae- 
tiou  of  aqueous  vapor  to  the  fluid  state  and  how  much  by  capillary 
action  and  absorption  of  water,  with  or  without  chemical  union,  and  its 
reduction  to  the  solid  state,  all  of  which  may  be  included  in  hygroscopic 
action.  This  determination  would  involve  some  intricate  investigations 
which  some,  scientific  specialist  may  find  leisure  to  undertake.  That 
more  than  simple  vapor  condensation  is  concerned  in  the  production  of 
hygroscopic  heat  is  shown  by  the  rise  of  temperature  on  adding  water 
to  a  non-saturated  hygroscopic  substance."  (Ifdturey  January  13, 1881, 
XXIII,  p.  244.) 

Amagat  having  repeated  his  experiments  on  the  elasticity  of  rarefied 
gases,  asserts  that  they  still  follow  the  law  of  Mariotte  even  down  to  the 
lowest  attainable  pressure.  (The  .01  of  an  inch  was  his  lowest)  (Na- 
turcj  XXVI,  p.  384.) 

Maxwell's  theory  of  the  viscosity  of  gases  has  been  elaborately  in- 
vestigated by  W.  Crookes,  who  by  the  perfection  of  his  vacua  has  been 
able  to  fully  corroborate  Maxwell's  views,  according  to  whom  the  vis- 
cosity should  be  independent  of  the  temperature.    (Naturcj  xxin,  p.  420.) 

Stevenson  states  that  as  a  first  result  of  his  observations  on  the  law 
of  wind  velocities  at  different  heights  he  finds  that  the  curves  traced 
out  by  the  velocities  in  relation  to  the  heights  were  most  nearly  repre- 
sented by  the  formula  Y^v  y/{R  +  72)  -r  (A  +  72),  where  H  and  h 
represent  respectively  the  heights  in  feet  of  the  high  and  low  level 
stations  above  the  ground,  and  Y  and  v  the  respective  velocities  at  those 
levels. 

He  has  since  then  been  making  observations  with  the  view  of  ascer- 
taining the  relative  resistance  of  land  and  water  to  the  aerisd  cur- 
rents. These  observations  are  very  far  from  being  complete,  bat  tbe 
following  results  in  the  mean  time  maybe  interesting: 

Sand.    Water. 

6-inch  waves,    12.8  :  13.  8  miles  per  hour  =  1 :  1.08 
6-inch  waves,  13.65  :  14. 375  miles  per  hour  =  1 :  1.06 

3-inch  waves,    7.96 :  9.  19  miles  per  hour  =  1 :  1.155 

« 

Gnu»s.  Water. 

9-inch  waves,     8. 4 :  10.  7  miles  per  hour  =  1:1. 274 
3-inch  waves,  10. 13 :  14. 75  miles  per  hour  =1:1. 456 

The  velocities  given  are  the  means  of  observations  taken  every  five 
minutes  for  about  an  hour. 
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From  this  it  will  be  seen  that  the  resistance  is  least  for  water,  some- 
what greater  for  smooth  sand,  and  greater  still  for  grass.  Further  ob- 
servations are  not  only  required  on  this  subject,  but  also  on  the  velocity 
of  the  wiud  over  the  water  in  relation  to  the  height  of  the  waves.  {Na- 
ture, XXV,  p.  607.) 

Some  experiments  have  lately  been  made  by  the  Bev.  JOr.  Haughton 
and  Prof.  Emerson  Beynolds  to  evaluate  the  coefficient  of  friction  (i.  a., 
the  '^  drag")  of  air  upon  air  and  of  water  upon  water.  Jn  these  ex- 
periments a  spherical  ball  of  unpolished  granite  of  22  kilograms  weight 
and  25  centimeters  m  diameter  was  suspended  freely  by  a  pianoforte 
wire,  and  was  set  rotating  in  the  air  or  in  water,  the  period  of  the  vi- 
brations and  the  decrement  of  their  amplitudes  being  observed  by 
means  of  indices  attached  to  the  brass  collar  by  which  the  ball  was 
suspended.  A  discussion  of  the  equations  of  motion  led  to  a  simple 
working  equation  for  the  reduction  of  results.  The  mean  coefficient  of 
friction  found  for  air  upon  air  was/=:  ^oIstj  though  this  value  appar- 
ently differed  slightly  according  to  barometric  and  thermometric  con- 
ditions. For  the  ^^  drag "  of  water  ui>on  water  the  value  found  was 
/=  jiy.  These  experiments  involved  friction  at  low  velocities  only, 
for  which  it  could  be  assumed  that  the  friction  was  proportional  to  the 
velocity.  The  authors  of  this  research  point  out  that  these  results 
tend  to  negative  the  theory  of  Dr.  Carpenter  that  the  phenomena  of 
ocean  circulation  are  due  to  the  greater  height  of  the  water  at  the 
equator  as  compared  with  that  at  the  poles.    {Naiurey  xxn,  p.  207.) 

P.  Yolkmann  has  made  a  new  determination  of  the  specific  gravity  of 
pare  mercury,  in  which  he  makes  allowance  for  a  new  source  of  error 
depending  on  the  change  of  volume  of  the  vessel  due  to  the  internal 
pressure  of  the  heavy  liquid.  Assuming  the  density  of  water  at  (P 
centigrade  to  be  0.999881,  he  finds  the  density  of  mercury  at  0^  to  be 
13.5963  dk  0.0001,  which  is  a  little  less  than  the  lowest  of  the  values 
given  by  Begnault,  whose  average  result,  13.596,  is  the  value  ordinarily 
adopted. 


Y. — a  SOLAB  BADIATION;  b  TeBBESTBIAL  TBMPEBATITBE. 

C.  W.  Siemens  has  advanced  a  thoroughly  original  theory  of  the  con- 
servation of  solar  energy  in  a  paper  read  at  the  Boyal  Society,  March 
2, 1882.  He  supposes  stellar  space  to  be  filled  with  highly  rarefied  gas- 
eons  bodies  besides  solid  material  in  the  form  of  dust.  Each  planetary 
body  and  the  sun  attracts  to  itself  an  atmosphere,  and  the  solar  system 
as  a  whole  contains  an  interplanetary  atmosphere,  denser  than  the 
extremely  rarefied  stellar  space.  He  considers  that  aqueous  vapor  and 
carbon  comi>ounds  are  present  in  stellar  or  interplanetary  space ;  that 
these  gaseous  compounds  are  capable  of  being  dissociated  by  radiant 
solar  energy  while  in  a  state  of  extreme  attenuation ;  again,  that  these 
dissociated  vapors  are  capable  of  being  compressed  into  the  solar  pho- 
tosphere by  a  process  of  interchange  with  an  equal  amount  of  reasso* 
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dated  vapors,  this  interchange  being  effected  by  the  centrifugal  action 
of  the  snn  itself.    {Nature^  xxy,  p.  441.) 

As  this  theory  has  given  rise  to  considerable  discussion  daring  tho 
past  year,  we  give  the  following  references :  See  (1)  criticisnis,  E.  D. 
Archibald  {Xdturey  xxy,  p.  524),  and  Siemens's  reply  to  him  oil  the  same 
page;  (2)  criticisms  of  Charles  Korris  and  T.  Sterry  Hunt,  and  Sic- 
meus's  reply.    {Nature^  xxv,  pp.  601-603.) 

Fitzgerald  raises  several  pertinent  objections  to  Dr.  Siemens's  solar 
hyx>othesis,  to  which  a  full  reply  is  given  by  the  author.  {Nature^  xxvi, 
p.  80.) 

Grova  communicates  to  the  Paris  Academy  of  Sciences  the  results  of 
a  year's  experiment  by  a  Government  commission  at  Montpellier  with  a 
solar  mirror  and  boiler.  (Similar  experiments  have  been  made  at  Cod- 
stantine.)  The  maxima  of  yield  generally  correspond  to  the  minima  of 
intensity  of  radiations.  The  absolute  quantity  of  heat  utilized  depends 
essentially  on  the  temperature  of  the  air.  In  the  climate  of  England  it 
is  not  possible  to  reach  half  the  utilization  attainable  in  the  most  favor- 
able circumstances,  and  the  sun  does  not  shine  continuously  enough  to 
favor  the  practical  use  of  the  apparatus.    (Naturej  xxv,  p.  596.) 

Next  in  order  after  the  attempts  to  utilize  the  direct  heat  of  the  sim 
must  be  mentioned  the  idea  suggested  by  Mr.  Milne,  of  Tokio,  as  to  the 
possibility  of  utilizing  the  internal  heat  of  the  earth.  He  states  that 
<<  there  is  an  unlimited  supply  of  energy  in  the  interior  of  the  earth,  and 
which  crops  out  upon  the  surface  in  the  form  of  hot  springs,  volcanoes, 
&c.  The  heat  of  these  springs  could  easily  be  converted  into  an  elec- 
tric current."    (Nature^  xxvi,  p.  211.) 

We  see  no  reason  to  doubt  that  ere  long  it  will  be  found  that  the 
cheapest  method  of  warming  some  cities  will  be  by  means  of  hot  water 
and  steam  pipes,  communicating  with  a  deep  artesian  well. 

Professor  Everett  has  presented  an  elaborate  report  on  behalf  of  the 
underground  temperature  committee  of  the  British  Association,  contain- 
ing a  summary  of  all  their  results  and  preceding  fifteen  reports.  This 
is  published  apparently  in  full  in  Nature^  xxvi,  pp.  564-589. 

Passing  by  the  innumerable  details,  we  summarize  the  following  gen- 
eral conclusion :  The  mean  increase  of  temperature  per  foot,  as  deduced 
from  all  reliable  observations  throughout  the  whole  world,  is  found  to 
be  0.01563,  or  about  ^  of  a  degree  Fahrenheit.  This  is  a  slower  rate  than 
has  been  generally  assumed.  From  this  he  deduces  0.000285  as  the  rate 
in  degrees  centigrade  per  centimeter  of  depth.  If  this  be  multiplied 
by  the  conductivity  of  the  earth's  crust,  for  which  0.0058  is  adopted, 
based  on  HerschePs  and  Thomson's  results,  we  obtain  H.  330+10-^'  as 
flow  of  heat  across  a  square  centimeter.  If  now  this  be  multiplied  by 
the  number  of  seconds  in  the  year,  we  obtain  41.4  as  our  estimate  of  the 
average  number  of  gram-degrees  of  heat  that  escape  annually  through 
each  square  centimeter  of  the  earth's  sube\|;ance.    (Naturej  xxvi,  p.  591.) 

Pouchet  communicates  to  the  Paris  Academy  of  Sciences  some  obser* 
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vations  on  the  temperature  of  the  sea  water  observed  on  the  coast  of 
Lapland.    {Comptes  BendttSy  Paris,  January  2, 1882.) 

Hennessy  reviews  the  work  of  Ferrel  and  Hann  on  the  temperature 
of  the  northern  and  southern  hemispheres,  and  finds  that  they  have  re- 
moved a  difiBcuIty  in  his  own  theory  of  climates.    (Nature^  xxvi,  p.520.) 

Professor  Frankland  seems  to  have  for  many  years  past  been  making 
climatic  observations  on  a  nniform  system  in  various  parts  of  Europe. 
His  standard  of  sun's  temperature  is  that  given  by  a  black-bulb  ther- 
moipeter  in  vacuoj  laid  directly  upon  a  sheet  of  white  paper  in  full  sun- 
shine. His  standard  of  shade  temperature  is  that  given  by  an  ordinary 
thermometer  with  a  clear  glass  bulb,  laid  directly  upon  the  same  sheet 
of  white  paper,  and  apparently  also  in  the  full  sunshine,  but  shaded 
therefrom  by  an  arch  of  the  same  white  paper,  which  latter,  however, 
does  not  prevent  a  free  circulation  of  air.  He  finds  that  of  all  materials 
with  which  he  has  experimented  white  paper  reflects  solar  heat  most 
])erfectly,  and  is  therefore  the  most  effective  shading  material.  It  will 
be  seen,  therefore,  that  his  temperatures  are  relative  only,  but  that  they 
are  comparable  with  each  other,  in  so  far  as  he  has  used  the  same  appa- 
ratus. He  gives  a  number  of  observations  illustrating  the  effect  on  his 
apparatus  of  the  nature  of  the  surface  of  the  ground  and  the  diurnal 
changes  in  sun  altitude  in  various  parts  of  Europe.  (NaturCj  xxvi, 
p.  380.) 

G.  W.  Brooks  gives  an  abstract  of  a  paper  which  he  read  on  March 
21, 1882,  giving  the  temperatures  of  the  ground  in  the  Comstock  lode  at 
Virginia  6ity,  Kev.,  taken  by  Charles  Foreman,  superintendent.  Holes 
for  the  thermometers  were  drilled  not  less  that  3  feet  into  the  rock ;  the 
thermqmeters  are  inserted  and  the  holes  filled  with  clay.  {Ndturej  xxi, 
p.  592.) 

Dines  summarizes  his  observations  during  the  last  six  years  on  the 
temperatures  observed  near  the  ground  and  on  the  tower  of  his  house. 
The  maxima  are  always  greater  and  the  minima  lower  on  the  ground 
than  on  the  tower.    {Naturey  xxv,  p.  619.) 

In  studying  the  conditions  of  temperature  of  the  Bussian  Empire 
some  time  ago,  M.  Wild  found  that  the  irregular  distribution  of  tem- 
perature revealed  by  the  isotherms  might  be  elucidated  by  ^^isanomals" 
(or  lines  of  equal  temperature  anomalies).  Among  the  causes  of  the 
isanomals  special  regard  must  be  had  to  the  wind,  which  again  imme- 
diately dei>end8  on  the  distribution  of  air-pressure,  as  shown  by  the 
isobars.  A  comparison  of  the  lines  of  equal  pressure  with  the  lines  of 
temperature  anomalies  thus  suggested  led  M.  Wild  to  recognize  an  in- 
timate relation  between  the  two  systems.  Beasoning  from  the  results 
arrived  at,  he  has  attempted,  with  some  success,  to  rectify  the  isobars 
over  certain  regions  where  from  want  of  observations  their  course  was 
somewhat  uncertain,  and,  further,  has  even  suggested  the  probable 
existence  of  a  pressure  maximum  in  Northern  Siberia,  of  which  region, 
however,  little  if  anything  is  positively  known,  owing  to  the  want  of 
barometric  observations.    {NaturCy  July,  1881,  xxiv,  p.  266.) 
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VI.— a  Evaporation  ;  h  Condensation  ;  c  Bainfall. 

Professor  Stokes  has  so  modified  tLe  Campbell  sunshine- recorder  as  to 
render  its  use  convenient  for  any.  ordinary  meteorological  observer,and 
thirty  stations  in  Great  Britain  have  been  equipped  with  it  bj  the 
council  of  the  London  Meteoi'ological  Ofl9ce.    (NaturCj  xxiu,  p.  113.) 

G.  M.  Whipple  has  modified  Campbell's  sunshine-recorder  by  devis- 
ing a  new  form  of  card-supporter.  It  consists  of  a  light  frame,  capable 
of  holding  a  slip  of  cardboard,  to  be  burned  by  the  sun,  in  any  position. 
It  is  arranged  so  as  to  receive  ordinary  parallel  strips  of  card  at  all 
times  of  the  year,  and  to  allow  of  the  instrument  being  employed'  on 
any  part  of  the  earth's  surface  without  detriment  to  its  efficiency.  The 
card-holders  themselves  are  movable,  so  as  to  permit  of  the  cards  being 
changed  indoors,  or  dried,  if  wet,  before  removal,  in  order  to  avoid  mu- 
tilating the  record  of  observation.  The  instrument  also  has  an  appli- 
ance for  placing  the  card  correctly  in  position  to  receive  the  sun's  image. 
[Nature^  September,  1881,  xxrv,  p.  467.) 

An  evaporimeter  with  constant  level  has  been  recently  described  by 
Professor  Fornioni.  It  consists  of  an  oblong  wooden  case,  with  a  braas 
spiral  descending  into  it  from  a  micrometric  screw.  The  spiral  carries 
at  its  lower  end  a  small  glass  vessel,  which  acts  as  a  feeder.  A  glass 
siphon  extends  outwards,  horizontal  from  the  feeder,  and  has  at  its 
outer  end  a  small  cup,  in  which  evaporation  takes  place.  As  the  water 
evaporates  in  the  cup  the  feeder  is  lightened,  and  rises  by  action  of  the 
spiral,  thus  keeping  the  level  constant.  The  graduation  of  the  instro- 
ment  is  expressed  in  millimeters  of  the  height  of  water  in  the  evapora^ 
ing  vessel.    (Nature^  August  18, 1881,  xxrv,  p.  286.) 

Mr.  John  Aitken  has  read  a  paper  on  Dust,  Fog,  and  Mist,  that  opens 
up  new  lines  of  inquiry,  and,  indeed,  a  new  future  to  what  has  hitherto 
been  one  of  the  most  difficult  branches  of  meteorology.  Mr.  Aitken 
maintains  that  dust  particles  are  essential  to  the  formation  of  rain.  He 
has  continued  the  prosecution  of  the  inquiry,  and  finds  that  at  the 
low  temperature  of  14  ^F.,  equally  as  at  higher  temperatures,  there 
is  no  cloudy  condensation  when  there  is  no  dust.  Cloudy  condensation 
takes  place  on  the  dust  nuclei,  the  amount  of  cloudiness  being  of  coarse 
relatively  small  at  such  low  temperatures  on  account  of  the  small  amoant 
of  vapor  present.  Taken  along  with  Professor  Leister's  experiments,  in 
which  it  was  shown  that  a  single  drop  of  rain  showed  organisms  in  sen- 
sitive solutions  which  would  otherwise  have  remained  for  months  unal- 
tered, it  shows  that  germ-producing  matter,  or  germs  themselves,  form 
at  least  a  part  of  the  cloud  and  fog  producing  dust.  Hence  a  cotton- 
wool respirator  may  form  a  protection  against  disease.  {Nature^  xnUr 
p.  204.) 

In  a  subsequent  communication  Aitken  finds  that  Coulier  and  Mas- 
cart  had  in  1875  arrived  at  similar  results.  [And  it  may  be  added  that 
since  1871  the  present  writer  has  taught  his  own  condnsioiis,  based  on 
general  meteorological  evidence  as  well  as  on  chemical  and  physical 
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reasoning,  that  the  carbon  clastfrom  prairie  and  forest  fires  and  the  smoke 
of  coal  fires  in  cities  have  a  strong  affinity  for  aqueous  vapor,  which  is  at- 
tracted  and  held  in  a  little  atmosphere  around  eaeh  carbon  particle,  just 
as  hydrogen  is  attracted  to  spongy  platinum.  These  little  balloons  of 
Tapor  with  dust  centers,  as  they  rise  in  the  air,  cool,  both  by  radiation 
and  expansion,  more  rapidly  than  the  surrounding  air,  and  soon  pass 
from  dry  yellow  haze  (as  in  Indian-summer  weather)  into  fog  and  rain* 
Other  kinds  of  dust  particles  probably  produce  the  same  effect,  but  in  a 
difierent  manner,  {.  «.,  they  simply  cool  more  rapidly  by  radiation  and 
condense  upon  themselves  as  dew  some  of  the  neighboring  aqueous  vapor; 
then  becoming  heavier,  they  grow  by  accretion  of  other  dew-laden  parti- 
cles as  they  descend  to  the  earth. — 0.  A.] 

Mr.  N'ewth  showed  to  the  London  Physical  Society  some  experiments 
illustrative  of  the  fact  announced  by  Mr.  Mascart  in  1875  that  solid 
particles  in  the  air  are  necessary  to  the  formation  of  foj?s ;  and,  sec* 
ondly,  that  certain  gases,  such  as  sulphurous-acid  gas,  also  cause  fogs 
in  the  same  way  by  permitting  the  moisture  to  condense  upon  these  par- 
ticles. The  experiments  consisted  in  passing  an  electric-light  beam 
through  large  bulbs  of  glass  containing  air  and  a  small  quantity  of 
water.  When  the  air  in  the  bulbs  was  washed  with  the  water,  and 
thns  freed  from  motes,  the  fog  produced  in  the  bulb  by  slightly  exhaust- 
ing it  with  an  air-pump  was  much  less  than  when  the  air  of  the  room^ 
or  smoke,  or  sulphurous-acid  gao,  was  admitted  into  the  bulb.  The 
dnst  on  a  platinum  wire,  rendered  incandescent  within  the  globe  by  an 
•lectric  current,  also  caused  a  sensible  fog.  It  follows  that  with  gas 
fires  instead  of  coal  there  would  still  be  fogs,  though  not  so  black  ones. 
(Nature^  3XT,  p.  475.) 

Prof.  O.  Beynolds  has  been  deeply  engaged  in  the  study  of  the  phe- 
nomena of  the  surface  tension  of  water ;  these  bear  upon  the  subject  of 
rain-drops,  the  union  of  floating  particles  of  fog  into  larger  drops,  and 
the  floating  of  rain-drops  on  the  clean  water  of  ponds.  {Nature^  xxy, 
p.  23.) 

Prof.  J.  Elliot,  of  India,  has  investigated  the  rain-fall  of  Gherrapunji, 
in  the  southwest  of  Assam,  and  on  a  small  plateau  forming  the  summit 
of  one  of  the  spurs  of  the  Khasia  Hills.  The  rain-fall  recorded  at  this 
station  averages  493  inches  per  annum,  or  while  the  normal  wind-fall  in 
the  neighboring  plains  is  about  100  inches,  he  finds  that  this  remark- 
able rainfall,  by  far  the  largest  known  anywhere  on  the  earth,  is  sim- 
ply and  solely  owing  to  the  presence  of  a  vast  mechanical  obstruction,, 
namely,  the  precipitous  hill  on  which  the  station  stands,  rising  sud- 
denly 4,000  feet,  and  whose  resistance  converts  the  horizontal  motion 
of  the  air  into  a  vertical  motion;  the  ascending  air  cools  rapidly  by  rear 
son  of  its  expansion  and  condenses  its  moisture  into  deluges  of  rain. 
(Nature^  XXV,  p.  259.) 

Mr.  Maxwell  Hall  has  published  in  the  Government  Hand-Book  to 
Jamaica  the  best  risumi  as  yet  given  of  the  climate  and  meteorology 
H.  Mis.  26 27 
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of  that  island.  With  regjard  to  raiiifalla  he  remarks  that  there  has 
been  an  evident  change  during  the  past  two  hundred  years,  or  since  the 
time  of  Sir  Hans  Sloane,  the  author  of  the  Natural  History  of  Jamaica, 
but  we  think  it  may  well  be  questioned  whether  the  rainfall  records  of 
those  times  are  suificiently  full  and  accurate  to  form  the  basis  of  any 
comparison.    {Nature,  xxv,  p.  153.) 

Dr.  F.  J.  Studnicka  publishes  in  the  Abhandlungen  of  the  Bohemian 
Association,  complete  tables  on  the  observations  of  rainfalls  made  at 
about  300  stations  in  that  country.  In  addition  to  these,  there  are 
about  500  more  establi^ihed  by  the  Bohemian  Foresters'  Association, 
so  that  this  country  is  one  of  the  best  provided  for  in  Europe.  (The 
total  number  of  rain-stations  in  France  is  about  1,200,  and  in  Great 
Britain,  2,000.)     {Nature,  xxvi,  p.  1C4.) 

The  London  Meteorological  Office  has  published  a  rainfall  table  for 
the  British  Isles,  prepared  by  Mr.  Symons,  and  giving  the  monthly  re- 
sults at  367  stations,  for  which  continuous  observations  are  available 
during  the  last  fifteen  years.    {Nature,  xxv,  140.) 

Professor  Dufour  gives  some  estimate  of  the  enormous  amount  of 
damage  done  by  several  hail-storms,  notably  the  terrible  one  of  July  13, 
1788.  He  states  that,  on  the  strength  of  encouraging  and  credible  testi- 
mony from  Italy  and  France,  lightning-rods  were  erected  in  the  Can- 
ton Vaud  about  1825  "for  the  puri>ose  of  hindering  the  formation  of 
hail  by  withdrawing  the  electricity  from  the  clouds,"  but  he  considers 
it  very  difficult  to  admit  that  there  can  be  any  such  beneficial  result, 
especially  when  wo  consider  that  the  hail  is  formed  in  tops  of  clonds 
a  long  distance  from  the  scenes  of  its  devastation.  A  forest  may  be 
regarded  as  a  collection  of  lightning-rods ;  such  also  is  the  mass  of 
«harp-pointed  rocks  forming  the  bare  summit  of  a  mountain  or  the 
<5himneys  or  turrets  and  steeples  that  abound  in  the  city,  but  none  of 
these  have  been  shown  to  have  any  influence  in  diminishing  the  hail 
although  they  do  slightly  diminish  the  lightning  in  thunder-storms. 
(Nature,  xxvii,  p.  530.) 

Professor  Loomis  has  contributed  a  first  and  second  edition  of  a 
memoir  on  the  distribution  of  rain-fall  over  the  globe.  These  maps 
show  unquestionably  the  broad  features  of  the  geographical  distribu- 
tion of  rain-fall.  {Nature,  xxn,  p.  206  j  American  Jour,  of  Science,  Jan., 
1883.) 

W.  J.  Black,  commenting  on  Professor  Loomis's  map,  states  that  to 
observe  raiu'-fall  on  a  small  island  is  not  the  same  as  observing  on  mid- 
ocean.  The  ocean  rain-fall  can  only  be  made  out  by  observations  on  board 
ships,  and  these  require  a  long  time  to  effect.   {Nature,  xxvi,  p.  222.) 

YII.— Winds. 

Brault  has  published  charts  of  the  North  Atlantic,  showing  curves  of 
«qual  average  wind  velocity  for  the  summer,  which  curves  he  calls 
isanemones.    These  curves  almost  exactly  reproduce  the  map  of  mean 
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isobars,  and  Branlt  believes  that  a  similar  coiDcidence  occurs  for  other 
portions  of  the  earth  and  other  seasons.    {Nature^  xxvii,  p.  20.) 

A.  Doinojirof  describes  in  the  Isvestia  of  the  St.  Petersburg  Geograph- 
ical Society  what  little  is  known  of  anemometric  observations  at  sea. 
Several  series  of  such  observations  have  been  made,  notably  by  Bessels 
on  the  Polaris  (1872),  Bykatcheff  on  board  the  JS^ayezdnik  (1879),  and 
by  Domojirof  on  the  Nordenskjold  (1879)  and  the  Djighit  (1880).  {No- 
turcy  xxvT,  p.  83.) 

W.  Clement  Ley,  in  studying  the  relation  between  wind  force  and 
the  barometric  gradient,  gives  the  following  mean  wind  velocities  at 
Stonyhurst  Observatory,  obtained  by  himself  from  the  hourly  readings 
published  by  the  Meteorological  Committee  for  the  years  1874  to  1876, 
inclusive,  for  different  amounts  of  atmospheric  gradient: 


Gradient  per  15  nanti- 
cal  miles. 

Mean  Telocity  of  wind 
per  honr   in  miles 
from  points  between 
S.  S.  E.  and  N.  W. 
(inclnsive). 

Mean  velocity  in  miles 
per  honr  of  winds 
irom  points  between 
N.  N.  W.  and  S.  £. 

.006 
.009 
.012 
.015 
.018 

4.31 

5.90 

7.79 

11.09 

13.03 

5.53 

6.82 

9.63 

13.97 

15.29 

The  mean  velocities  at  Kew  Observatory  for  the  same  period  for  simi- 
lar gradients  are  as  follows: 


Gradient  per  15  nanti- 
cal  miles. 

Mean  velocity  in  miles 
ner  hour  of   wind 
irom  points  between 
8.  S.  B.  and  N.  W. 
(incloaiTe). 

Mean  velocity  in  miles 
per  hour  of  winds 
xroro  points  between 
N.  N.  W.  and  S.  B. 
(inclosive). 

.006 
.009 
.012 
.015 
.018 

4.14 

&41 

8.37 

11.21 

13.56 

6.88 

a63 

10.03 

14  27 

16.98 

This  shows  that  for  any  given  (moderate)  gradient  winds  from  north 
and  east  points  are  stronger  than  from  south  and  west  points  at  these 
stations.    (Nature,  May  6, 1881,  xxiv,  p.  8-) 

Halph  Abercromby  has  read  before  the  Meteorological  Society  of 
Liondon  a  paper  on  the  diurnal  variations  of  winds  and  weather  in 
relation  to  isobars  by  constructing  charts  for  various  hours  of  the  same 
day-  He  finds,  as  has  been  explained  by  Koppen  and  Terrel,  that  by  the 
same  gradient  there  is  more  wind  by  day  than  by  night ;  and  that,  again, 
in  cyclones  the  wind  curves  inward  more  bj'  night  than  by  day.  The 
mean  diurnal  frequency  of  rain  increases  during  the  daytime,  and  this  is 
explained  by  the  fact  that  in  any  given  cyclone  the  area  of  rainfall  is 
larger  by  day  than  by  night.    {Nature,  xxvi,  p.  95.) 

O.  A.  Stevenson  records  the  velocity  of  the  wind  in  the  southwest 
^ale  of  November  21, 22, 1881,  at  Edinburgh:  Mean  velocity,  62.3  miles 
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per  hour;  the  Ligbest  squall,  71.C  miles.  He  observed  these  velocities 
by  means  of  clouds  of  smoke  rising  from  chimneys.    (A^a<ttre,xxv,p.  102.) 

Whipple  and  Baker  communicate  to  the  London  Meteorological  Soci- 
ety the  results  cf  the  discussions  of  the  Kew  observations  of  the  wind. 
They  find  that  the  wind  force  increases  arithmetically  with  the  increase 
of  the  gradient;  and  again,  that  the  angle  at  which  the  wind  crosses  the 
line  of  gradient  averages  52^,  and  does  not  vary  with  the  steepness  of 
the  gradient  or  the  velocity  of  the  wind.     (Nature,  xxv,  p.  319.) 

The  committee  on  wind-pressure  report  to  the  Brit.  Assoc.  A.  S.  that 
the  maximum  pressure  of  wind  on  small  plane  surfiices  had  been  ascer- 
tained to  exceed  90  pounds  to  the  square  foot,  and  it  is  possible  that  an 
average  of  50  pounds  might  hold  good  for  the  whole  surface  of  very  ex- 
posed structures.    {Nature^  xxv,  p.  448.) 

VIII. — Barometric  pressure. 

Mr.  H.  S.  Eaton  h'as  published  a  paper  ou  the  average  height  of  the 
barometer  in  London.  The  great  value  of  the  paper  consists  both  in 
the  long  period  of  one  hundred  years  for  which  the  monthly  averages  of 
each  year  are  given,  and  in  the  careful  and  laborious  elimination  of  in- 
strumental errors  and  errors  arising  from  breaks  of  one  or  more  days 
in  the  observations  of  the  months.  The  series  is  one  of  the  most  valu- 
able we  possess  in  dealing  with  questions  of  meteorological  variations. 
The  mean  atmospheric  pressure  at  32^  and  sea-level  for  London  is  29.932 
inches,  the  mean  monthly  maximum,  29.996  inches,  occurring  in  Jane, 
and  the  minimum,  29.900  inches,  in  ^N'ovember,  the  mean  for  October 
being  nearly  as  low,  viz,  29.909  inches.  In  a  discussion  which  followed 
a  reading  of  the  paper,  Mr.  Strachan  remarked  that  even  another  one 
hundred  years'  observations  would  not  alter  the  positions  of  these  points 
of  the  London  curve,  a  remark  no  doubt  quite  true  for  London.  On 
advancing,  however,  to  the  southwest,  the  means  for  Jane  and  Jaly 
approach  towards  equality,  and  ultimately  the  July  mean  becomes 
larger  as  we  advance  into  the  region  of  high  pressure,  which  occnpies 
the  Atlantic  to  the  southwest  during  this  month.  On  the  ether  hand, 
as  we  approach  northward,  the  means  for  May  and  Vane  approach 
towards  equality,  till  about  the  south  of  Scotland  the  mean  for  May 
becomes  the  maximum  for  the  year,  and  the  further  north  the  more 
decidedly  is  May  the  maximum,  till  in  Iceland  it  exceeds  the  mean  of 
any  other  month  by  the  tenth  of  an  inch.  Attention  was  drawn  to  the 
dips  in  the  curves  of  pressure  for  April  and  July.  These,  in  all  proba- 
bility, are  permanent  features  in  the  London  curve  of  pressure  for 
March,  April,  and  July,  when  drawn  from  a  long  average,  since  the 
former  is  connected  with  the  east  winds  of  spring,  and  the  latter  with 
the  great  summer  barometric  depression,  which  falls  to  the  lowest  point 
in  July  in  the  interior  of  the  Europo- Asiatic  continent.  (Naturej  De- 
cember 23,  1880,  xxm,  p.  184.) 

An  important  work  by  the  late  J.  Allan  Broun  has  been  x>tiblifihed 
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by  E.  D.  Archibald,  in  which  the  author  seems  to  conclnde  that  heat, 
moisture,  and  the  ''shuffling  of  atmospheric  strata"  will  not  explain  the 
semi-diurnal  and  other  oscillations  of  the  barometer.  [Already  in  1865 
the  present  writer  had  occasion  verbally  to  express  to  several  meteor- 
ologists and  physicists  in  Europe  his  conviction  that  the  intricate  ana- 
lytical forinulsB  deduced  by  Ferrel  in  1858-1860  would  eventually  be 
found  to  demonstrate  these  oscillations  as  a  dynamic  result  of  the  mo- 
tion of  the  atmosphere  due  to  the  diurnal  and  annual  variations  in  the 
action  of  the  sun  upon  it  as  a  whole. — ^0.  A.]    {Nature^  xxTn,  p.  557.) 

IX. — Stobms. 

The  idea  proi>ounded  by  Mr.  Oliver  that  the  axis  of  a  cyclone  is  in- 
clined is  no  new  one,  and  is  controverted  by  £.  D.  Archibald,  who  also 
quotes  Ley  and  Ferrel  as  showing  that  it  is  far  more  probable  that  the 
axes  are  inclined  a  little  forward.    {Nature^  xxn,  p.  222.) 

Mr.  Adams  is  preparing  to  communicate  by  telescopic  signals  between 
Mauritius  and  B^union,  a  distance  of  134  miles.  He  uses  a  heliostat  by 
day,  and  a  petroleum  lamp  with  a  flat  wick  by  night.  With  this  method 
of  signaling,  if  successful,  it  will  often  be  possible  to  telegraph  the 
approach  of  the  cyclone  twenty-four  to  thirty-six  hours  before  it  has 
reached  Mauritius.    (Nature^  xxvi,  p.  012.) 

An  interesting  popular  article  on  tornadoes  in  Nature^  after  alluding 
to  some  characteristics  of  these  storms  in  America,  makes  the  following 
remarks  relative  to  similar  storms  in  England. 

In  examining  cyclones  phenomena  occasionally  present  themselves 
which  strongly  suggest  the  idea  that  they  include  within  their  circuit, 
as  an  independent  meteor,  the  whirlwind  or  the  tornado,  the  phenomena 
in  question  being  most  frequently  met  with  in  those  cyclones  which  pre- 
sent, in  close  continuity,  masses  of  air  differing  very  widely  ftom  ea<5h 
other  in  temperatfure  and  humidity.  Of  such  cyclones  the  great  storm 
of  October  14  last  appears  to  be  one.  On  that  occasion  the  changes  of 
temperature  and  humidity  were  sharp  and  sudden,  particularly  from  the 
Grampians  to  the  Cheviots,  the  great  fall  occurring  when  the  wind  changed 
to  northward.  As  we  have  already  stated  {Nature^  xxrv,  p.  685), 
off  the  Berwickshire  coast  the  darkness  accompanying  the  changes 
of  wind,  temperature,  and  humidity  was  denser  and  more  threatening 
than  elsewhere,  and  almost  simultaneously  with  the  approach  of  these 
changes  a  hurricane,  or  rather  tornado,  broke  out  with  a  devouring 
energy  which  bore  everything  before  it.  The  tornado  character  of  the 
storm  off  Eyemouth  is  shown  by  the  accounts  of  some  of  the  survivors, 
who  describe  the  wind  as  blowing  straight  down  from  the  sky  with  an 
impetuosity  so  vehement  and  overmastering  that  the  sea  for  some  ex- 
tent was  beaten  down  flat  into  a  stretch  of  seething  foam  by  the  wind, 
while  outside  this  tract  the  waves  seemed  to  be  driven  up  to  a  height 
absolutely  appalling,  which  in  their  turn  engulfed  many  of  the  boats 
yet  remaining.  Similar  seas,  with  level  wastes  of  seething  foam,  bounded 
immediately  by  waves  of  a  height  and  threatening  aspect  never  before 
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witnessed,  were  encountered  by  several  well-appointed  steamers  out  in 
the  middle  of  the  Korth  Sea  during  this  storm,  thus  conflnning  the  ob- 
servations of  the  Eymouth  Ushermen.  These  facts  seem  to  i>oint  to 
one  or  perhaps  two  tornadoes  with  slanting  columns,  the  terrific  force  of 
the  gyrations  of  whose  lower  extremities  played  no  inconspicuoos  part 
in  the  devastation  wrought  during  the  continuance  of  this  memorable 
storm.    {Nature J  xxv,  p.  157.) 

J.  A.  B.  Oliver,  of  Glasgow,  in  a  note  on  the  frequency  of  hail-storms 
in  Great  Britain,  gives  the  following  data: 


Months. 


Farmer's 

liisurancs 

Institute, 

annual  ftv> 

erage. 


Winter 

Jaoaary  ... 

February  .. 
Spring 

March 

Apiil 

May 

Sommer , 

Jane 

July 

August 

Autnmn , 

September. 

October  — 

November. 

December., 


DaltoB's 
total  in  five 
years  of  ob- 
servation. 


0 
1 


2 
3 

7 


10 

17 

4 


2 
9 
0 
0 


11 
7 


5 

8 

11 


6 
2 
1 


6 
7 

7 
18 


Oiddy'stot»I.    Thomsons 
oneTeSs^at     "^aUvepn. 


23 

25 


25 

27 

7 


5 
1 
0 


45w5to5i.5 
S9. 5  to  70.0 

22.0to78w0 

3.0  to  07.0 


5 
17 
22 
43 


From  a  comparison  of  these  tables  we  see  that  Dalton,  Giddy,  and 
Thomson  agree  in  making  winter  the  seasou  of  maximum  hail-fall,  while 
the  insurance  statistics  point  to  the  opposite  conclusion,  the  hail-storms 
in  June  and  July  being  much  in  excess  of  those  in  the  other  months  of 
the  year.  Oliver  strongly  suspects  that  Dalton,  and  other  observers 
who  have  arrived  at  similar  results,  included  in  their  enumeration  of 
hail-falls,  what  we  may  call,  in  absence  of  a  better  name,  winter  hail.  It 
is  very  unfortunate  that  the  word  ^^hail"  has,  in  our  language,  been 
used  to  denote  two  entirely  diSerent  phenomena,  the  French  ffrile^ 
or  hail  proper,  and  gr&dl^  or  that  small,  round,  i>owdery  snow  which 
often  falls  towards  the  end  of  a  snow-storm  and  in  the  early  part  of  a 
very  frosty  night.  Ori^l  has  nothing  in  common  with  grele.  The  one 
falls  exclusively  in  winter,  and  the  other,  perhaps,  as  exclusively  in 
summer.    (Nature^  June  30, 1881,  xxiv,  p.  190.) 

X.— a  Atmosphebio  electbicty  ;   h  Terbesteiai.  magnetism  ;  e 

GbOUND   GUBBENTS;   dAUBOBAS. 

In  the  first  lecture  at  the  South  Kensington  Museum  on  solar  physics 
by  Professor  Stokes,  October,  1881,  he  suggests  some  new  views  in  re- 
gard to  atmospheric  electricity.    He  says : 

"  Where  shall  we  get  the  electromotive  force  sufficient  to  send  a  dis- 
charge through  50, 60,  or  80  miles  of  atmosphere^  such  as  occurs  in  the  case 
of  the  auroral  streamers  Y    Measurements  made  upon  the  Atlantic  cable 
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indicated  an  electro- motive  force  equivalent  in  extreme  cases  to  six 
Dauiell's  cells.  But  a  few  hundreds  of  DanielFs  cells  would  be  quite  in- 
sufficient to  explain  the  auroral  discharge.  There  is,  however,  one  in- 
stance of  electric  phenomena  where  we  have  tremendous  tensions  to 
deal  with;  and  atmospheric  electricity  of  tension  sufficient,  as  in  ordi- 
nary lightning,  to  strike  acrei»s  a  mile  of  air  at  ordinary  density  would 
l)robably  be  competent  to  strike  across  many  miles  of  rarefied  air.  It 
has  long  since  been  remarked  that  displays  of  aurorj©  seem  in  some  way 
or  other  in  high  latitudes  to  take  the  place  of  thunder-storms  in  low 
latitudes.  Well,  then,  I  will  explain  what  I  imagine  takes  place.  I  do 
not  enter  into  any  speculation  as  to  the  cduse  of  atmospheric  electricity* 
We  know  as  a  fact,'  from  its  manifestation,  that  it  exists,  and  that  is 
sufficient  for  my  purpose.  Suppose,  now,  that  the  air,  especially  the 
higher  portions  of  the  air,  over  a  large  tract  of  country,  say  to  the 
north  of  ns,  were  more  or  less  highly  electrified — ^positively  or  negatively 
as  the  case  may  be — we  will  suppose  positively;  if  the  electric  tension 
were  sufficient,  we  might,  since  dense  air  is  a  non-conductor,  have  a 
discharge  taking  place  in  the  higher  regions  of  the  atmosphere  where 
the  air  is  rarefied,  and  accordingly  opposes  less  resistance  to  the  change. 
*'In  the  figure  the  great  circle  V  Ep  eiB  supposed  to  represent  a  sec- 
tion of  the  earth  by  a  plane  passing  through  its  center.  This  faint  shad- 
ing outside  represents  the  atmosphere,  the  height  of  course  being  enor^ 
mously  exaggerated. 


Meridian  ieotian  of  the  Earih, 

<<  Suppose  in  some  way  or  other  a  portion  of  the  upper  atmosphere,  as 
0,  got  considerably  charged  positively  or  negatively,  say  positively,  it 
would  act  by  induction  on  the  earth  below.    The  opposite  electricity, 
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negative  in  that  case,  would  be  accumulated  undemeatL,  as  ate,  and 
this  portion  of  the  earth  would  form,  as  it  were,  a  portion  of  a  Leyden 
jar,  the  lower  atmosphere  being  the  dielectric  or  glass  of  the  jar,  the 
upper  atmosphere  being  partly  the  dielectric  and  partly  also  the  charged 
coating.  It  would  be  represented  more  precisely  by  an  imaginary  coat- 
ing outside,  composed  not  of  tin-foil  but  of  some  badly  conducting  sab- 
stance.  The  positive  electricity  about  0  would  be  bound  down  in  part 
hy  the  negative  electricity  about  c,  which  it  induces.  In  another  per- 
tion  of  the  atmosphere — it  may  be  at  some  considerable  distance  from 
the  former — ^yon  may  have  the  atmosphere  charged  in  an  opposite  way; 
and  of  course  if  this  were  negative  there  would  be  induced  positive 
electricity  below,  or  it  might  be  that  the  whole  of  the  atmosphere  from 
O  to  D  is  charged  positively,  but  at  D  the  negative  charge  is  much 
feebler  than  at  C.  The  end  result  would  be  the  same,  but  for  facility 
of  explanation  I  will  suppose  that  the  upper  portion  in  one  place  is 
actually  charged  with  electricity  of  the  opposite  kind  to  what  the  charge 
Is  at  the  other.  If  the  tension  were  sufficient  then  there  might  be  a 
striking  across  of  the  electricity  of  this  name  in  the  atmosphere  from 
C  to  D,  and  in  the  earth  in  the  reverse  direction.  Compared  with  the 
atmosphere  the  earth  would  be  an  exceedingly  good  conductor,  so  that 
the  electromotive  foroe  concerned  in  sending  currents  from  one  part  of 
the  earth  to  another  would  be,  comparatively  speaking,  trifling,  and 
therefore  the  electro-motive  force  represented  perhaps  by  a  few  scores 
of  the  elements  of  Daniell's  batter}-.  Thus,  then,  in  atmospheric  elec- 
tricity we  appear  to  have  the  tension  requisite  to  send  the  discharge 
through  a  considerable  space  of  rarefied  air.  Now,  if  a  discharge  took 
|)lace,  and  if  it  were  night  and  the  sky  were  clear  it  would,  at  least 
vhere  sufficiently  concentrated,  be  visible  to  us  just  the  same  way  as 
the  discharge  passing  through  the  exhausted  tube  is  visible  by  the 
light  it  produces.  It  would  produce  in  fact  an  aurora.  The  air  is  not 
a  comparatively  good  conductor,  like  a  thunder-cloud,  from  which  a 
^reat  quantity  of  electricity  strikes  in  one  moment,  but  is  a  bad  con- 
ductor, so  that  the  electricity  can  pass  only  in  a  spitting  sort  of  way. 
We  may  conceive  here  that  we  have  a  sort  of  double  current,  yet  not 
forming  a  complete  circuit;  nevertheless  a  discharge  would  go  on  nearly 
of  the  same  nature  as  if  the  circuit  were  complete,  and  the  electro-mag- 
netic effect  of  such  a  discharge  on  the  magnetic  needle  would  be  nearly 
the  same  as  that  of  a  circuit  complete. 

*^  Kow,  if  there  only  be  a  sufficient  quantity  of  electricity,  we  have  here 
the  elements  necessary  for  producing  a  disturbance  of  the  magnetic 
needle.  Moreover,  those  disturbances,  as  the  instruments  show,  are  of 
the  most  fitful  and  apparently  capricious  character.  They  resemble  in 
that  the  fitful  character  of  electric  discharges  through  air.  I  need 
bardly  say,  according  to  this  theory  the  earth  current  consists  in  tbe 
return  currents  produced  by  the  statically -induced  charge  on  the  sur- 
face of  the  earth,  induced  by  the  charged  atmosphere  above.    When 
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there  is  a  neatralization  of  the  electricity  from  one  part  to  another  of 
the  atmosphere  above,  the  induced  electricity  in  the  earth  is  set  free, 
and  we  have  earth  currents  to  bring  about  a  redistribution  of  the  elec- 
tricity on  the  surface  of  the  earth. 

"It  seems  to  me  that  this  theory  not  onl^^  accounts  for  the  connection 
between  the  phenomena  (which,  however,  could  otherwise  be  accounted 
for),  but  enables  us  to  conceive  how  it  is  that  electricity  strikes  across 
such  enormous  distances  iu  the  upper  regions  of  the  air,  and  I  think 
further  it  will  account  for  some  interesting  features  of  that  electric  dis- 
charge which,  no  doubt,  constitutes  the  aurora. 

^*If  there  is  reason  to  believe  that  when  the  sun  is  in  a  state  of  special 
activity  as  to  vertical  currents  and  sunspots  there  is  then  an  increased 
radiation  from  it,  it  may  be  well  that  the  meteorology  of  the  earth  is  af- 
fected by  the  changes  which  take  plaee  at  the  surface  of  the  sun,  but 
the  meteorology  of  the  earth  forms  an  extremely  complicated  problem.'' 
(Xaiure^  October,  1881,  xxiv,  pp.  G16-18.) 

S.  H.  Freeman  communicates  to  the  American  Journal  of  Science  the 
result  of  some  experiments  on  the  production  of  electricity  by  evapora- 
tion; his  results  are  adverse  to  the  theory  that  any  sensible  amount  of 
atmospheric  electricity  can  have  been  produced  by  evaporation  on  the 
earth's  surface.     {American  Journal  of  Science^  June,  1882.) 

Captain  Kerr  states  that  in  the  severe  storm  on  the  Firth  of  Forth  in 
November,  1881,  his  vessel  was  enveloped  in  a  dense  shower  of  hail  and 
electrical  discharges.  At  one  time  a  series  of  clear  balls  of  lightning, 
resembling  a  chain,  was  observed  immediately  over  the  ship,  and  was 
succeeded  by  an  explosion  in  the  funnel  of  the  steamer,  followed  hy  balls 
of  fire  running  along  the  bridge  and  bounding  off  into  the  water;  the 
engine  room  was  filled  with  smoke,  and  it  would  seem  as  though  the 
lightning  had  parsed  down  the  funnel.    {Nature^  xxv,  p.  125.) 

Mr.  Gruls  has  communicated  to  the  Paris  Academy  a  memoir  on  the 
variation  iu  the  annual  number  of  thunder-storms  at  liio  Janeiro  during 
1851  to  1876 ;  he  finds  a  close  correspondence  with  the  frequency  of  solar 
spots.    {Nature^  xxv,  p.  24.) 

J.  Moir  states  that  on  February  18, 1882,  in  Aberdeenshire,  Scotland, 
a  severe  storm  wa«  followed  by  a  specially  dark  cloud  and  "  a  vivid  flash 
of  lightning  close  at  hand,  but  without  thunder.  At  the  same  time  I 
found  myself  enveloped  in  a  sheet  of  pale,  flickering,  white  light.  It 
seemed  to  proceed  from  every  part  of  my  clothes.  I  found  it  impossible 
to  sliake  off  the  flickering  flames ;  when  1  walked  on  they  continued  with 
me  for  two  or  three  minutes,  disappearing  only  when  the  violence  of  the 
blast  was  somewhat  diminished.''  The  great  variety  of  methods  of 
manifestation  of  atmospheric  electricity  makes  it  desirable  that  some 
one  should  collect  such  descriptions  as  the  above  and  contribute  to  the 
elucidation  of  the  subject.    {Nature,  xxv,  p.  410.) 

Additional  cases  of  similar  phenomena  are  given  by  two  other  cor- 
respondents in  Nature,  xxv,  pp.  427  and  484. 
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G.  M.  Whipple  communicated  to  the  British  Association  the  results 
of  observations  of  atmospbericclectricityatKewObservatorjdunnglSSO 
The  author,  having  spoken  about  the  work  already  done,  stated  that  he 
had  devised  a  modification  of  Professor  Everett's  method,  and  had  con- 
structed a  glass  scale  by  means  of  which  curves  could  be  tabulated  with 
great  facility.  They  had  commenced  tabulating  and  discussing  the 
accumulated  records,  and  he  was  able  to  state  some  of  the  facts  derived 
from  the  curves  of  1880.  Having  determined  the  atmosjtheric  tensioa 
for  every  hour  during  the  year  when  measurement  of  the  trace  was 
possible,  the  diurnal,  monthly,  and  annual  variations  were  comi)lete(l. 
The  maximum  tension  occurred  in  January  and  March;  the  minimum  in 
August  and  September.  During  summer  the  tension  is  greatest  with 
an  east  wind  and  lowest  with  a  north  wind.  In  winter  the  tension  is 
greatest  with  north  and  northwest  winds  and  least  with  southeast 
winds.    {Nature^  September,  1881,  xxiv,  p.  491.) 

A  report  has  been  published  by  Messrs.  Spon  &  Co.  of  the  lightning- 
rod  conference  which  has  been  in  session  for  three  years,  and  which  has 
collected  an  enormous  mass  of  information.  The  conference  was  formed 
by  delegates  from  the  Meteorological  Society  of  London,  the  Royal  lu- 
Btitute  of  British  Architects,  the  Society  of  Telegraph  Engineers,  aud 
the  London  Physical  Society.  The  report  will  contain  a  simple  code  of 
rules  for  the  erection  of  lightning-rods,  which  any  ordinary  individual 
will  be  able  to  understand.    {Nature,  xxv,  p.  184.) 

Professor  Tait,  in  the  course  of  a  lecture  on  thunder-storms,  referring 
to  the  beneficial  effect  of  a  large  number  of  well-grounded,  sharp-pointed 
lightning-rods,  stated  that  they  afford  absolute  protection  against  ordi- 
nary lightning ;  thus  until  lightning-rods  became  common  in  Pieter- 
maritzburg,  that  town  was  constantly  visited  by  thunder-storms;  they 
still  come  as  frequently  as  ever,  but  they  cease  to  give  lightning  flashes 
whenever  they  visit  the  town,  and  begin  to  do  so  as  soon  as  they  have 
passed  over  it.    {Xaturej  xxii,  p.  365.) 

Mr.  W.  H.  Preece  read  a  paper  before  the  British  Association  for  the 
Advancement  of  Science,  On  the  best  form  to  give  to  lightning-conductors. 
The  question  was  whether  the  lightning-conductor  should  be  a  solid 
rod  or  tubular  or  fiat.  Experiments  made  by  heating  and  deflagrating 
wires  through  the  different  conductors  left  no  doubt  that  intense  dis- 
charges do  obey  the  law  of  Ohm,  and  therefore  that  the  additional  sur- 
face of  fiat  and  tubular  conductors  is  of  no  advantage  in  their  conduc- 
tivity.    {Nature,  xxii,  !>.  44G.) 

R.  Anderson  called  the  attention  of  the  British  Association  to  the 
necessity  for  a  regular  inspection  for  lightning-conductors.  The  au- 
thor referred  to  a  paper  of  M.  W.  de  Fonvielle,  '*  On  the  advantages  of 
keeping  records  of  physical  phenomena  connected  with  thunder-storms,'^ 
read  in  1872.  Nothing,  however,  has  been  done  by  the  association 
since  then.  He  not  only  confirmed  the  couclusious  at  which  M.de  Fon- 
vielle arrived  as  to  the  desirability  of  collecting  such  data,  but  was 
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of  the  opinion  that  the  organization  should  go  further,  and  arrange 
for  a  regular  inspection  of  all  public  buildings  which  had  lightning- 
conductors  applied.  The  necessity  for  this  he  demonstrated  by  ad- 
ducing a  number  of  striking  cases  where  damage,  more  or  less  severe, 
had  occurred  to  buildings,  even  though  having  lightning-conductors 
attached  to  them.  The  ca^es  now  cited,  he  explained,  were  supple- 
mentary to  those  communicated  in  his  paper  on  a  similar  subject  to 
the  association  in  1878.     (Nature,  xxii,  p.  44G.) 

Balfour  Stewart,  in  reference  to  the  subject  of  terrestrial  magnetism, 
propounds  the  following  working  hypothesis:  "May  there  not  be  a  fee- 
ble magnetic  nucleus  in  the  earth  around  which  the  great  convection 
currents,  the  trades  and  anti-trades,  move,  as  conductors  moving  across 
lines  of  magnetic  force,  and  the  tendency  of  which  will  be  to  swell  up 
and  sustain  the  magnetism  of  the  whole  earth  to  the  point  of  saturation  ? 
K  this  be  granted,  then  the  changes  in  winds  and  currents  must  produce 
corresponding  changes  (diurnal,  annual,  secular,  and  non-periodic)  iu 
terrestrial  magnetism,  so  far  as  we  can  observe  the  latter."  He  adds 
that,  with  Mr.  Dodgson  and  Mr.  Hiraoka,  he  has  convinced  himself  of 
the  existence  of  intimate  connection  between  these  phenomena.  [The 
same  conclusion  has  been  independently  reached  by  Vines  at  Havana.} 
We  may  look  upon  the  earth  as  composed  of  concentric  layers :  ( 1 )  a  mag- 
netic nucleus ;  (2)  non-conducting  primary  rock ;  (3)  the  conducting  moist 
earth  and  ocean ;  (4)  the  lower  dense  non-conducting  air;  (5)  the  upper 
thin  conducting  atmosphere.  We  observe  earth  currents  in  layer  3,  and 
annual  discharges  or  currents  in  layer  5.  The  former  are  apparently 
secondary  currents  induced  by  magnetic  changes ;  the  latter  may  also 
have  a  similar  origin.     {Nature,  xxii,  p.  146.) 

In  a  lecture  on  solar  physics  Professor  Stewart  stated  that  he  be- 
lieved one  great  cause  of  weather  changes  to  be  solar  variability,  in 
which  we  have  periods  of  short  length,  as  well  as  others  extending 
over  many  years. 

These  terrestrial  weather  changes,  it  is  suflficiently  well  known,  are 
propagated  from  west  to  east  after  they  have  once  appeared. 

Again,  there  are  variations  in  the  diurnal  declination  range  which 
may  be  said  to  constitute  magnetic  weather. 

Tliese  are  also  caused  by  solar  variabilit3^  and  it  is  suspected  that 
they  are  likewise  propagated  from  west  to  east,  although  more  quickly 
than  the  well-understood  changes  of  meteorological  weather. 

It  would  thus  api)ear  to  be  at  least  possible  that  British  magnetical 
weather  of  to-day  may  be  followed  by  corresponding  meteorological 
weather  five  or  six  days  hence. 

Professor  Stewart  has  made  a  preliminary  trial  which  induces  him 
to  think  that  this  is  the  case,  and  that  it  may  ultimately  be  possible  to 
forecast  British  meteorological  weather  by  means  of  magnetic  weather 
some  five  or  six  days  previous  to  it.    {Nature,  May  5, 1881,  xxiv,  p.  7.) 

Prof.  Stewart,  in^  a  lecture  on  the  connection  between  solar  and  ter- 
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restrial  phenomena,  says :  "  There  is  more  than  a  general  correspond- 
ence between  these,  for  it  is  believed  that  all  inequalities  of  snnspotft, 
whether  of  long  or  short  period,  are  accompanied  by  corresponding 
changes  of  declination  range,  a  large  range  invariably  accompanying 
a  large  number  of  spots.  Perhaps  I  ought  to  say  a  large  range  fol- 
lowing a  large  outbreak  of  spots,  for  the  solar  phenomena  lead  the 
Traj'  and  the  magnetic  change  follows  after  them  at  a  greater  or  less  in- 
terval of  time.  I  may  add,  likewise,  that  wo  have  some  evidence 
which  leads  us  to  suspect  that  particular  states  of  declination  range, 
like  particular  states  of  weather,  have  a  motion  from  west  to  east,  the 
magnetical  weather  moving  farther  than  the  meteorological.  From  a 
preliminary  investigation  which  I  have  made,  I  even  think  there  may 
ultimately  be  a  possibility  of  forecasting  meteorological  weather  by 
means  of  magnetic  weather  five  or  six  days  before.^'  {Nature^  June  16, 
1881,  XXIV,  p.  151.) 

Rev.  F.  Hewlett  communicated  to  the  British  Association  for  the 
Advancement  of  Science  a  memoir  On  the  general  coincidetice  between 
8U7ispot8  activify  and  terrestrial  magnetic  disturbance.  His  object  was  to 
inquire  how  far  solar  activitj'  more  especially  as  regards  sunspots,  is 
wont  to  be  accompanied  by  magnetic  disturbance,  as  recorded  by  the 
automatic  declination  curves  at  Kew  and  Greenwich.  The  data  for 
such  an  investigation  were  furnished  by  comparisons  instituted  be- 
tween the  most  striking  instances  of  sunspots,  gathered  out  of  a  long 
series  of  solar  observations  carried  on  by  Mr.  Howlett  from  the  year 
1859  to  the  present  epoch,  and  the  synchronous  conditions  of  the  mag- 
netic curves  at  the  observatories  above  mentioned. 

Out  of  twenty-four  comparisons  instituted,  the  following  is  the  sum- 
mary of  results  as  showing  the  coincidence  of  extensive  solar  activity, 
and  synchronous  magnetic  disturbances: 

Intensely 5 

Very  decidedly , 3 

Decidedly 9 

Moderately 3 

Negatively  (no  spots,  no  storms) 1 

—  21  affirmatively. 

Questionable 1 

Contradictory 2 

—  3  contoidictoiy. 

24 

Thus,  then,  from  the  data  collected  it  would  certainly  appear  that 
marked  jieriods  of  solar  activity  are  wont  to  coincide  with  marked  pe- 
riods of  terrestrial  magnetic  disturbance;  but  yet  from  a  careful  com- 
parison of  the  days  and  hours  of  the  magnetic  records  appealed  to  it 
also  appeared  that  the  disturbances  were  manifested  in  various  ways, 
not  only  as  regarded  the  extent  of  the  magnetio  excursions  of  the 
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needle,  the  rapidity  of  the  oscillations,  or  the  persistency  of  the  more 
moderate  disturbances,  but  also  they  were  found  to  follow  at  consid- 
erably different  intervals  after  the  commencement  of  the  observed 
solar  outbursts.    {Nature^  1881,  xxiv,  p.  466.) 

Prof.  W.  G.  Adams,  in  a  study  as  to  the  origin  and  nature  of  magnetic 
disturbances,  chose  the  month  of  March,  1879,  for  a  comparison  of  the 
photographic  records  of  magnetic  disturbances,  and  records  for  the 
whole  month  were  sent  from  Lisbon,  Coimbra,  Stonyhurst,  Vienna,  St. 
Petersburg,  and  Bombay  in  the  northern  hemisphere,  and  from  Mel- 
bourne and  Mauritius  in  the  southern  hemisphere.  He  finds  that  an 
inductive  action  equivalent  to  a  change  of  position  of  the  north  magnetio 
pole  towards  the  geographical  pole  would  account  for  the  changes  re- 
corded at  these  places. 

In  attempting  to  explain  the  disturbance  of  March  15  by  currents 
of  electricity  or  discharges  of  statical  electricity  in  the  air  above  the 
needles,  we  must  imagine  that  at  first  there  is  a  strong  current  from 
'the  southwest  over  St.  Petersburg,  from  the  west  over  Vienna,  and 
from  the  northwest  over  Kew  and  Lisbon  )  that  at  Mauritius  this  cur- 
rent is  from  the  north,  and  at  Bombay  from  the  south.  Thus  we  must 
imagine  that  a  current  of  electricity  passes  down  from  the  northwest 
to  the  southeast,  going  on  towards  the  east  over  Vienna,  and  towards 
the  northeast  over  St.  Petersburg.  This  must  be  kept  up  very  much 
along  the  same  line  throughout  the  first  part  of  the  disturbance,  and 
then  the  current  must  be  altered  in  strength  in  the  same  manner  at  all 
stations. 

The  study  of  the  great  storm  of  August  11  points  rather  to  solar  ac- 
tion as  the  cause  of  this  disturbance.  In  the  storm  of  March  12  these 
magnetic  changes  are  so  large  as  to  be  quite  comparable  with  the  earth's 
total  force,  so  that  any  cause  which  is  shown  to  be  incompetent  from 
the  nature  of*  things  to  produce  the  one  can  hardly  be  held  to  account 
for  the  other.    {Nature^  1881,  xxiv,  p.  492.) 

W.  Ellis  has  compared  with  the  Greenwich  records  lithographed 
copies  of  the  photographic  traces  made  at  Zi-ka-wei  (lat.  31^  K,  long. 
122<^  easi^)  of  the  declination  and  horizontal  force  magnets,  extending 
fh)m  August  11  to  14,  and  from  August  17  to  20, 1880.  Some  particu- 
lars of  the  comparis9n  are  as  follows  (Greenwich  time  id  used  through- 
out): 

A  general  exami  nation  of  the  two  sets  of  curves  shows  that  the 
disturbances  were  usually  greater  in  magnitude  at  Greenwich  than  at 
Zika-wei.  Comparing  the  curves  in  detail,  it  is  found  on  August  11, 
at  10.20  A.  M.,  after  a  quiet  period,  the  declination  and  horizontal  force 
magnets  at  Greenwich  both  made  a  sudden  start,  which  was  the  com- 
mencement of  a  magnetic  disturbance  lasting  until  midnight.  An  ap- 
parently equal  horizontal  force  is  shown  on  the  Zi-ka-wei  curves,  oc- 
curring in  declination  at  10.12  A.  m.,  and  in  a  horizontal  force  at 
10.20  a.  m.  (as  nearly  as  the  small  scale  on  which  the  curves  are  drawn 
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will  allow  measures  to  be  made).  This  frst  motion  was  to  decrease 
the  west  declination  and  increase  the  horizontal  force  at  both  places.  A 
bold  motion  in  the  two  Zi-ka-wei  curves  at  11.30  A.  M.  (increase  of  dec- 
lination, decrease  of  horizontal  force)  has  corresponding  decrease  of 
horizontal  force  at  Greenwich,  not  accompanied,  howerer,  by  much  mo- 
tion in  declination.  And  of  numerous  fluctuations  occurring  at  Green- 
wich, between  noon  and  midnight  of  the  same  day,  some  appear  to 
correspond  with  motions  at  Zi-ka-wei  whilst  others  do  not, 

A  calm  state  follows  at  both  places  until  near  noon  of  August  12. 
Upon  this  day  at  about  11.40  A.  M.  the  magnets  at  Greenwich  made 
a  further  start,  and  until  4  P.  M.  the  movements  were  large.  A  corre 
sponding  start  is  also  shown  in  both  the  Zi-ka-wei  curves,  commencing, 
according  to  the  register,  some  minutes  sooner  than  at  Greenwich,  the 
movements  following  being  similarlj^  large.  Afterwards,  until  6  A.  M. 
of  August  19,  considerable  oscillation  was  nearly  continually  shown  at 
Greenwich,  there  being  especially  a  large  change  of  declination  between 
7  and  0  p.  M.  (August  12) ;  but  there  is  no  strongly  marked  motion  at 
the  latter  time  at  Zi-kawei,  and  the  changes  throughout  are  much 
smaller  than  at  Greenwich.  Later,  on  August  13,  further  oscillatioDS 
occur  at  both  places,  but  the  separate  motions  are  in  no  particular 
accordance.  This  period  of  disturbance  seems  to  definitely  come  to  an 
end  at  both  places  at  6  a.  h.,  August  14. 

A  period  of  quiet  is  broken  at  Greenwich  August  18,  at  1.45  P.  K., 
by  a  sharp  though  small  movement  both  in  declination  and  horizontal 
force  (increase  of  both).  There  is  a  corresponding  sharp  increase 
(after  quietude)  of  horizontal  force  at  Zi-ka-wei,  but  no  change  of  decli- 
nation. A  bold  increase  of  declination  and  decrease  of  horizontal  force 
at  Greenwich,  7  A.  M.  of  August  19,  is  accompanied  by  a  similar  de- 
crease of  horizontal  force  at  Zi-ka-wei,  but  with  little  change  of  decli- 
nation. Bolder  changes  occur  at  the  latter  place  at  noon,  but  with 
comparatively  small  change  at  Greenwich.  The  magnets  become  quiet 
at  both  places  at  or  near  midnight,  August  19. 

The  general  result  of  this  comparison  of  Greenwich  and  Zika-wei 
curves  appears  to  be  that,  after  a  quiet  period,  the  first  indication  of  a 
disturbance,  if  sudden  (it  need  not  be  large),  occurs  simultaneously  or 
nearly  so  at  both  places,  but  that  during  the  continuance  of  disturbance 
the  oscillations  of  the  magnets  seem  to  be  so  locally  modified  that  it 
becomes  difficult  to  trace  correspondence:  some  movements  appear  to 
correspond  an  d  some  not.  A  strongly  marked  bend  in  the  trace  at  one 
place  may  appear,  as  it  were,  stunted  in  that  at  the  other  place,  or  may 
not  be  perceptible  at  all.  The  disturbances  appear  to  die  out  at  pretty 
much  the  same  time  at  both  places.  All  this  confirms  very  much  what 
Mr.  Whipple  has  pointed  out  as  regards  Melbourne.  {Kattirej  xxii, 
p.  668.) 

M.  Dechevrens  of  Zi-karwei,  in  some  remarks  which  aocoi^pany  the 
sheet  of  curves,  notes  that  the  disturbance  of  August  11-14  is  the  great- 
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est  experience  since  the  establishment  of  photographic  registration  at 
Zi-ka-wei  in  the  year  1877,  and  he  considers  that  the  changes  then  ob- 
served (those  of  vertical  force  inchided,  of  which  he  gives  no  curves)  are 
similar  to  such  as  would  be  produced  by  a  powerful  magnet  placed  in 
a  certain  defined  position.  It  may  perhaps  be  here  pointed  out  that 
the  results  given  by  the  astronomer  royal  in  his  paper,  "First  Analysis 
of  One  Hundred  and  Seventy-seven  Magnetic  Storms"  {Phil.  Trans,  for 
1S63),  appear  to  give  no  support  to  a  theory  of  this  kind,  and  indeed 
seem  conclusively  to  show  that  at  Greenwich  the  observed  disturbances 
cannot  be  accounted  for  in  any  such  a  way. 

It  should  be  added  that  M.  Dechevrens  reports  also  that  strong  earth 
currents  were  experienced  on  August  11  and  12,  on  the  submarine  tele- 
graph lines  connecting  Shanghai  and  Nagasaki  and  Hong-Kong,  as  weU 
as  on  the  land  lines  in  Japau,  so  much  so  that  correspondence  was  fre- 
quently interrupted,  but  that  no  interruption  appears  io  have  been 
experienced  on  the  occasion  of  the  generally  smaller  magnetic  disturb- 
ance of  August  18.     (Nature^  1880,  xxiii,  p.  33.) 

Admiral  Mouchez  has  resumed  magnetic  observations  in  subterra- 
nean chambers  at  the  Paris  Observatory.  The  apparatus  will  be  self- 
registering  by  photography,  but  direct  observations  will  also  be  made 
with  the  old  instruments  used  by  Arago.    (iVaturc,  xxvi,  p.  207.) 

Professor  Nipher  of  Saint  Louis  has  investigated  the  peculiar  distri- 
bution of  magnetic  phenomena  in  Missouri.  In  explanation  of  certain 
abnormal  phenomena  originally  observed  by  him  in  1878  he  finds 
that  the  irregularities  are  not  due  to  minute  local  causes,  but  that  the 
perturbing  force  disturbs  the  declination  of  the  magnetic  needle  over 
an  area  of  50  or  100  miles  square.  Thus  the  line  of  8^  E.  crosses  the 
Missouri  Valley  in  a  SW.  direction  and  then  bends  abruptly  to  the 
N£.,  recrossing  the  Missouri,  and  after  a  wide  detour  crosses  the  river 
again  for  the  third  time  and  returns  to  its  SW.  direction.  {Natitre^ 
XXV,  p.  40.) 

W.  H.  Preece,  in  a  valuable  historical  paper  on  telephony,  says  :  "  The 
discovery  of  the  telephone  has  made  us  acquainted  with  another  phe- 
nomenon. It  has  enabled  us  to  estiiblish  beyond  doubt  the  fact  that 
currents  of  electricity  actuallj"  traverse  the  earth's  crust ;  tlie  theory 
that  the  earth  acts  as  a  great  reservoir  for  electricity  may  be  placed 
in  the  physicist's  waste-paper  basket.  A  telephone  circuit  when  in  con- 
nection with  the  earth  gives  distinct  evidence  of  every  visible  fljish  of 
lightning,  however  far  off  the  thunder-storm  may  be.  No  difference  in 
time  has  been  observed  between  seeing  the  Hash  and  hearing  the  crash. 
There  are  certain  natural  currents  flowing  through  the  earth ;  they  are 
called  earth  currents,  and  at  times  acquire  such  considerable  energy 
that  with  a  telephone  pressed  to  the  ear,  I  have  been  told,  although 
I  have  not  experienced  it,  the  noise  made  is  very  near."  {Kature,  xxvi, 
p.  518.) 

Professor  Stokes,  in  some  remarks  on  his  admirable  lectures  on  atmos- 
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pheric  electricity  and  solar  physics,  recalls  attention  to  the  important 
papers  by  Barlow  on  earth  currents  in  the  London  Philosophical  Trans- 
actions for  1849.    {Nature^  XXV,  30.) 

A.  J.  8.  Adams,  from  observations  of  earth  currents  from  1866  to  1882, 
concludes  that  these  are  subject  to  a  diurnal  period,  dependent  upon  the 
position  of  the  moon  and  the  sun,  similar  to  the  ocean  tides.  (Nature^ 
XXIII,  p.  424.) 

One  of  the  best-marked  magnetic  storms  occurred  through  out  the  globe 
on  April  16  and  April  19, 1382.  Mr.  W.  Ellis  of  the  Eoyal  Obserratorr, 
Greenwich,  has  compared  together  the  full  photographic  tra<^8  made 
by  the  self-recording  apparatus  at  that  place  and  at  Toronto.  He  finds 
that  the  times  or  moments  of  the'  commencement  of  the  disturbance 
are  in  one  case  two  minutes  earlier  at  Greenwich,  but  in  the  other  case 
one  minute  later,  indicating  that  such  disturbances  are  simultaneous  at 
widely  distant  localities.  (There  is  no  evidence  that  the  time-scales 
of  the  photographic  sheets  are  reliable  to  within  a  minute,  or  can  be 
read  off  to  within  less  than  a  minute.  The  question  of  simultaneity  will 
be  more  thoroughly  settled  if  the  International  Polar  Commission  suc- 
ceed in  their  proposed  effort  to  look  sharply  after  the  seconds.)  (Nature, 
XXVI,  p.  176.) 

Mr.  Scuderer  has  established  at  Tortosa  a  simple  arrangement  of  wires 
stretched  between  two  bouses  and  connected  with  telephones  and  gal- 
vanometers, so  that  he  observes  both  ground  currents  and  atmospheric 
electricity,  whether  due  to  condensation  of  aqueous  vapor  or  to  hght- 
ning  discharge,  or  the  action  of  the  wind  or  other  occult  causes.  (Naturej 
XXV,  23.) 

Warren  de  la  Eue  and  H.  W.  MtQler  have  continued  their  elaborate 
researches  into  electric  discharges  in  vacuo^  and  present  some  of  their 
conclusions  as  to  the  nature  of  the  auroral  light  as  follows:  '^ Our  ex- 
periments on  the  electric  discharge,  which  have  already  been  pubhsbed 
in  the  Philosophical  Transactions  and  the  Proceedings  of  the  Koyal 
Society,  enable  us  to  state  with  some  degree  of  probability  the  height 
of  the  aurora  borealis  when  its  display  is  of  maximum  brilliancy,  and 
also  the  height  at  which  this  phenomenon  could  not  occur  on  account 
of  great  tenuity  of  the  atmosphere. 

'^n  Part  III  of  our  Electric  Eesearches  {Phil  Trans.y  Part  I,  vol. 
171)  we  have  shown  that  the  least  resistance  to  the  discharge  in  hydro- 
gen is  at  a  pressure  of  0.642  millimeter,  845  M ;  •  after  this  degree  of 
exhaustion  has  been  reached,  a  further  reduction  of  pressure  rapidly 
increases  the  resistance. 

"Although  we  have  not  experimentally  determined  the  pressure  of 
least  resistance  for  air,  we  have  ascertained  that  while  the  discharge  oc- 
curs in  hydrogen  at  atmospheric  pressure  between  disks  0.22  inch  dis- 
tance, they  require  to  be  approached  0.13  inch  to  allow  the  discharge  to 

•  [M  is  aboat  xh^  of  a  millimeter.] 
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take  place  in  air.  We  may  therefore  assume  that  the  pressure  of  least 
resistance  for  air  is  (0.642  x13}-t-22=:  0.379  millim.,  498.6  M. 

<^At  a  height  of  37.67  miles  above  the  sea-level,  the  atmosphere  woald 
have  this  pressure  (neglecting  change  of  temperature),  and  therefore  the 
display  at  this  elevation  would  be  of  maximum  brilliancy  and  would  be 
visible  at  a  distance  of  585  miles. 

^^The  greatest  exhaust  that  we  have  produced,  0.000055  millimeters; 
0.066  M,  corresponds  to  a  height  of  81.47  miles,  and  as  11,000  cells  failed  to 
produce  a  discharge  in  hydrogen  at  this  low  pressure,  itlnaybeassnmed 
that  at  this  height  th^  discharge  would  be  considerably  less  brilliant, 
especially  in  air,  than  that  at  37.67  miles,  the  height  of  maximum  bril- 
liancy. 

<<  At  a  height  of  124.15  miles  the  pressure  would  be  only  0.00000001 
millimeter ;  and  it  is  scarcely  probable  that  an  electric  discharge  would 
occur  with  any  iK>tential  conceivable  at  such  a  height. 

<<The  color  of  the  discharge  varies  greatly  with  the  tenuity  of  air 
or  other  gas  with  the  same  i)otential.  Thus  in  air  at  a  pressure  of  62 
millimeters,  81579  M,  the  discharge  has  the  carmine  tint  which  is  so  fire- 
qnently  observed  in  the  display  of  the  aurora ;  this  corresponds  to  an 
altitude  of  12.4  miles,  and  would  be  visible  at  a  distance  of  336  miles. 
At  a  pressure  of  1.5  millimeters,  1974  M,  corresponding  to  a  height  of 
30.86  miles,  the  discharge  becomes  salmon-colored,  having  completely 
lost  the  carmine  tint.  At  a  pressure  of  0.8  millimeter,  corresponding 
to  33.96  miles,  the  tint  of  the  discharge  is  of  a  paler  salmon-color,  atid 
as  the  exhaust  is  carried  farther  it  becomes  a  pale  milky- white.  The 
roseate  and  salmon-colored  tints  are  always  in  the  vicinity  of  the  positive 
source  of  the  electric  current;  the  positive  luminosity  fades  away  grad- 
ually, and  frequently  becomes  almost  invisible  at  some  distance  from 
its  source.  The  discharge  at  the  negative  terminal  in  air  is  always  of  a 
violet  hue,  and  this  tint  in  the  aurora  indicates  a  proximity  to  the  neg- 
ative source. 

<<  The  following  table,  with  the  exception  of  pressure  0.00000001  milli- 
meter, exhibits  deductions  from  actual  observations: 


PlMmTB. 

PreMnre. 

HeighL 

DisUnee 
▼iaible. 

UaUm§ten. 
0.0000001 
0.000066 

a870 

0.800 

1.000 

L500 

8.000 

20.000 

01000 

111700 

M. 

0.00001 
0.006 
490.00 
1058.0 
18110 
1974.0 
8047.0 
27184.0 
1815710 
60184.4 

JTOm. 
124.15 
8L47 
87.07 
8190 
8187 
8180 
27.42 
17.80 
1142 
11.58 

JTOm. 
1,001 
800 
585 
555 
540 
529 
490 
408 
380 
824 

Ko  diMham  oonld  ooenr. 

Pa]6  and  nSnt. 
MaTimqin  billllMiey. 
Pale  aaliDoxi. 
Salnum-oolond. 

Do 
Carmine. 

Do 

Do 
Poll  red. 

"It  is  conceivable  that  the  aurora  may  occur  at  times  at  an  altitude  of 

a  few  thousand  feet."    {Nature^  1880,  xxn,  pp.  33, 34.) 
H.  Mis.  26 ^28 
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W.  S.  Jevous,  after  describing  the  five  auroras  of  August  as  8i>eu  b} 
him  in  Norway,  adds:  After  thinking  the  matter  over  for  three  months, 
and  comparing  the  auroral  coruscations  above  described  with  the  ex- 
quisite discoveries  of  Mr.  Grookes,  taking  into  account  also  some  remaris 
in  the  article  on  auioras  in  the  new  edition  of  the  ^'Encydopsdia  Bri- 
tannica,"  I  venture  to  make  the  suggestion  that  these  coruscations  arise 
from  highly  tenuous  matter  (in  what  Mr.  Orookes  calls  the  radiant  9taU] 
projected  through  the  higher  part  of  the  atmosphere.  It  is  not  iKissible 
in  words  to  give  an  impression  of  such  a  phenomenon  in  the  least  degree 
approaching  to  that  naturally  acquired  by  watching  it  under  favorable 
circumstances  for  several  hours.  My  belief  is  that,  during  the  auroras 
described,  puffs,  as  it  were,  of  radiant  matter  were  discharged  at  a  great 
elevation  above  the  earth's  suiiace,  and  the  luminosity  of  these  paffis 
X>erhaps  arises  from  conflicts  between  the  projected  molecules  and  those 
already  spread  about  the  almost  vacuous  space.  The  arch  and  most  of 
the  streamers  probably  belong  to  a  lower,  though  still  a  very  high  part 
of  the  earth's  atmosphere ;  but  certain  of  the  streamers,  as  well  as 
patches  of  luminous  matter  seen  on  the  night  of  the  13th,  certainly  ex- 
ist in  the  lofty  regions  through  which  the  radiant  matter  is  projected. 
The  explanation  of  the  streamers  must  probably  be  approached  through 
that  of  the  coruscations,  but  they  are  effects  of  a  very  different  kind. 
{Naturey  December  16, 1880,  zxiii,  p.  149.) 

Prof.  W.  6.  Adams,  in  a  suggestive  lecture  on  magnetic  disturbances, 
auroras,  and  earth  currents,  is  almost  entirely  confined  to  the  results  of 
British  work.  With  regard  to  the  aurora  he  seems  to  teach  that  its  ul- 
timate cause  must  lie  in  the  changes  of  the  sun's  magnetism,  and  in 
tides  of  the  oceans  of  air  above  us.  The  existence  of  sucli  aerial  tides, 
dae  to  the  attraction  of  the  sun  and  moon,  has  never  been  recognized 
by  meteorologists,  and  it  would  seem  necessary  for  Professor  Adams  to 
establish  this  hypothesis  on  a  firmer  foundation.  (J^otvre,  xxv,  pp. 
66-71.) 

Dr.  Spottiswoode,  at  the  conclusion  of  one  of  his  brilliant  lectures  on 
matter  and  magneto-electric  actions,  concludes  asfoUows :  ^'  We  may  even 
carry  the  suggestion  of  a  resistance  of  the  second  kind  a  little  further,  and 
suppose  that  there  is  a  resistance  due  to  the  passage  of  electricity  from 
a  medium  of  one  density  to  another,  or  from  layer  to  layer,  of  different 
degrees  of  pressure.  And  from  this  point  of  view  we  may  regard  the 
8trl»  as  expressions  of  resistance  due  to  the  varying  pressure  in  difier- 
ent  parts  of  the  tube.  Into  the  question,  whence  this  variation  of  press- 
ure, I  am  not,  at  present,  prepared  to  enter;  it  must  suffice  for  this  even* 
ing  to  have  shown  that  the  conclusions  which  we  have  drawn  from  oar 
experiments  are  not  in  disaccordance  with  other  known  phenomena  of 
the  electrical  discharge. 

^<  Before  closing  I  would  point  out  that  these  laboratory  experiments 
are  not  unsuggestive  in  reference  to  larger  questions.  It  h$is  long  been, 
and  still  is,  a  disputed  question  whether  a  display  of  the  aurora  borealis 
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ever  takes  place  at  any  considerable  elevation  above  the  earth's  surface. 
On  the  one  hand  observations  are  cited  giving  a  not  nnfreqaent  eleva- 
tion of  nearly  200  miles,  while,  on  the  other,  experiments  with  vacaam 
tnbes  appear  to  limit  the  range  to  less  than  forty  miles.  The  observa- 
tion is,  perhaps,  a  doubtftil  one  at  best;  it  is  not  easy  to  flx  the  position 
of  60  faint  and  flickering  a  phenomenon,  and  it  is  perhaps  even  more 
difficult  to  identify  a  particular  phase  of  it,  when  seen  trom  two  distant 
lK>8itions.''    {Naturcj  XXV,  p.  643.) 

J.  B.  Capron,  in  some  remarks  on  the  aurora  and  the  spectrum,  says: 
'4  again  plead  the  necessity  for  spectrum  observation;  it  is  certainly 
possible  that  some  gas  may  exist  in  the  upper  regions  of  the  aurora 
giving  rise  to  the  citron — ^perhaps  to  the  red — ^lines,  but  it  still  remains 
an  unexplained  fact  that  such  a  gas  has  hitherto  failed  to  be  recognized 
in  any  other  body,  celestial  or  terrestrial.  The  electrical  discharges  in 
vacuum  tnbes,  as  tested  by  Professor  Stokes'  prism  and  slit,  no  more 
represent  the  aurora  than  did  the  cirrus  cloud  illuminated  by  the  light 
of  the  moon.  I  would  invite  all  spectroscopists  armed  with  suitable 
instruments,  persistently  to  retain  accurate  micrometer  readings  of  the 
aarora  spectrum.  The  approximate  places  of  the  lines  are  pretty  well 
established;  but  their  actual  length  of  wave  {lositions  is  much  wanted." 
(Faturey  xxv,  p.  53.) 

NordenskjSld,  at  the  Yega  winter  quarters,  observed  but  rarely  any 
brilliant  aurorsd,  but  the  more  remarkable  phenomenon  consisted  in  a 
Inminous  halo-like  arc,  not  distributed  into  rays,  and  characterized  by 
its  feeble  brilliancy  as  well  as  by  the  remarkable  quietness  of  the  whole 
phenomenon;  this  was  nearly  always  visible  on  the  northeastern  part 
of  the  horizon,  its  summit  being  at  an  altitude  of  firom  5  to  12  degrees. 
Hour  after  hour  and  day  after  day  this  arc  remained  unchanged ;  figura- 
tively it  was  accompanied  by  one  or  several  exterior  arcs.  His  obser- 
vations and  measurements  have  led  him  to  the  following  conclusions  as 
to  the  nature  of  aurorse:  <'Our  globe,"  he  says,  **even  during  a  mini- 
mum aurora  year,  is  adorned  with  an  almost  constant  crown  of  light, 
single,  doable,  or  multiple,  whose  inner  edge  was  usually,  during  the 
winter  of  1878-'79,  at  a  height  of  about  0.03  radius  of  the  earth  above  its 
surface;  whose  surface  was  somewhat  under  the  earth's  surface,  a  little 
north  of  the  magnetic  pole,  and  which,  with  a  diameter  of  about  0.32 
radius  of  the  earth,  extends  in  the  plane  perpendicular  to  the  earth's 
radius  and  passing  through  the  center  of  this  Inminous  ring."  {Naturcj 
xxv,  p.  321.) 

Nordenskjdld  concludes  that  there  are  five  different  regions  situated 
around  the  aurora  pole  where  the  glory  would  appear  under  quite  differ- 
ent aspects.  In  the  firtt  circular  region  within  8^  of  the  aurora  x>ole, 
the  glory  is  visible  only  as  a  luminous  mist  or  a  very  low  bow  in  a 
direction  opposite  to  the  aurora  pole.  In  the  second  region  between  8^ 
and  16  <^  region,  the  common  ring  of  aurora  must  be  seen  as  a  luminous 
bow,  the  upper  part  of  which  is  opposite  the  aarora  pole.    In  the  third 
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region  between  16^  and  20  ^  region,  the  common  arc  mast  be  in  theieii- 
iiby  bat  this  light  is  so  small  in  comparison  with  the  ray  aurora,  that  it 
must  draw  bat  little  attention.  The  fourth  region  is  a  belt  between  20^ 
and  28^  distant.  Here  the  aaror»  osaally  begin  with  a  Inminoos  bow 
in  the  magnetic  north,  oat  of  which  spread  radiant  beams  either  into 
free  space  or  to  another  ring.  The  Jifth  region  lies  between  28^  and  36^ 
distant ;  the  interior  circles  of  the  glory  are  not  seen  in  this  region. 
(Noiturey  xxv,  p.  372.) 

Weyprecht,  shortly  before  his  death,  pablished  a  ^^  Pactical  Introdac- 
tion  to  the  Observations  of  Auroredy^  &c.  (Vienna,  1881),  in  which  he  re- 
peats the  important  classification  of  aaroral  forms  given  in  his  NordUAt- 
BeobaoMungen.  For  observations  on  the  altitade  of  aorone,  with  a  view 
to  calculation  of  height,  he  recommends  a  simple  instrument,  oonslBting 
of  a  tube  with  an  eye-piece,  movable  in  a  magnetic  meridian,  and  with 
an  altitade  circle  reading  to  ^o.  The  tube  mast  be  attached  to  the 
end  of  the  axis,  so  as  to  be  capable  of  sweeping  the  entire  meridian. 
The  observations  should  be  repeated  at  short  and  regular  intervals,  and 
both  the  upper  and  lower  edges  of  the  arches  should  be  observed,  thns 
giving  at  once  the  mean  altitude  and  breadth  of  the  bbnds.  If  the 
^^dark  segment"  is  visible,  its  mean  height  and  the  azimuth  of  its  snm- 
mit  must  be  observed,  as  it  probably  in^cates  the  direction  of  the  origin 
of  the  aurora.  If  a  corona  is  formed  the  approximate  position  of  its 
center  must  be  observed.  Another  method  of  determining  the  position 
of  the  corona  is  by  measuring  the  direction  of  the  rays  of  which  the 
arches  are  formed.  This  is  best  done  by  measuring  their  inclination 
from  the  perpendicular  in  two  azimuths  90<^  apart.  If  the  tube  we  have 
mentioned  be  provided  with  an  azimuth  circle  and  cross- wires  in  the 
eye-piece,  with  a  position  circle  reading  to  i^,  this  is  readily  accom- 
plished, the  perpendicular  being  verified  by  observation  of  a  plomb 
line.    {Nature^  July,  1881,  xxrv,  p.  241.) 

The  aurora  was  remarkably  firequent  at  Stykkiaholm,  Iceland,  daring 
the  winter  of  1880-'81.  From  September  5,  when  the  first  aurora  of  the 
season  was  observed,  to  February  28,  to  which  date  the  observations 
have  been  received,  aurorse  were  seen  on  forty-five  nights,  viz,  five  in 
September,  eleven  in  October,  four  in  l^ovember,  eight  in  December, 
twelve  in  January,  and  five  in  February,  the  phenomena  being  veiy 
brilliant  on  September  29,  December  23,  January  31,  and  Februaiy  5. 
{Naturej  July,  1881,  xxiv,  p.  261.) 

Prof.  Sophus  Tromholt  has  published  the  results  of  a  discussion  of 
839  observations  of  the  aurora  borealis,  at  132  Scandinavian  stations 
on  154  nights,  between  September,  1878,  and  April,  1879.  These  obser- 
vations are  classified  under  four  heads  in  accordance  with  (1)  longitade 
and  latitude  of  stations;  (2)  time  of  year  and  age  of  moon;  (3)  color, 
altitude,  and  form  of  streamers ;  (4)  sound.  Herr  Tromholt  oonslders 
that  it  may  be  accepted  as  certain  that  the  aurora  is  a  local  phenome- 
non, circumscribed  by  narrow  limits,  and  manifested  at  inconsiderable 


llETEOROIiOGT.  437 

distances  firoxn  the  earth's  surface;  that  the  light  is  generally  white  and 
less  often  red  or  green,  bat  in  latitudes  higher  than  Bergen  it  not  un- 
frequently  presents  spectral  colors;  and  that  the  accompaniment  of 
sound  is  an  indisputable  fact.  Professor  Tromholt  still  continues  his . 
observations  of  the  aurora  borealis,  to  which  he  has  devoted  his  atten- 
tion for  many  years.  It  is  his  intention  to  make  a  catalogue  of  every 
recorded  manifestation  of  the  northern  light  in  Norway ;  and  for  this 
purjxrae  he  requests  the  coK)i>eration  of  other  observers,  and  will  be 
gratefhl  for  reference  to  any  foreign  sources  of  information,  such  as 
ships'  logs,  journals,  weather  tables,  almanacs,  &c.,  which  might  yield 
materials  towards  the  better  elucidation  of  this  phenomenon.  {Nature^ 
xxm,  p.  84.) 

Prof.  Sophus  Tromholt  has  published  a  complete  catalogue  of  auro- 
ras observed  in  Northern  Greenland  from  1865  to  1880.  He  says  that 
at  Oodthaab  the  auror»  are  seen  almost  exclusively  in  the  southern 
sky  and  very  rarely  in  the  north,  while  at  the  southern  part  of  Oreen- 
laud  he  has  seen  more  intense  aurone  throughout  the  whole  sky.  The 
number  of  observed  auror»  is  directly  proportionate  to  the  brightness 
of  the  sky,  as  shown  by  the  following  figures : 

Cloudiness  ...     1.6    1.7    1.8    1.8...  SJ2    3.3    3.4    3.5 
Aurors 7.0    7.0    5.0    6.0 2.9    2.7    2Ji    1.5 

After  reducing  the  observed  aurorsB  to  what  they  would  have  been 
at  a  nniformly  clear  sky  he  obtains  the  following  series : 

No.  solar  spots 23.5      6.1    18.3    60.1    107.0    133.5    98.6    89.4 

No.  auror» 86.2    91.3    67.4    80.9      51.7      56.5    32.0    46.0 

No.  solar  spota 61.7    32.1    11.6      13.6       6.8      2.2    16.3 

No.  aaior» 71.8    97.0    95.0    102.0      73.0    86.2    83.3 

The  author  finds  that  the  location  of  the  auroral  belt  is  subject  to 
oscillations  moving  northward  during  the  minimum  solar  sjiots  and 
southward  during  the  maximum.    {Naturej  xxvi,  p.  130.) 

Prof.  Sophus  Tromholt  has  for  several  years  confined  himself  to  the 
investigation  of  auroras,  and  has  published  a  monograph  on  that  of 
March,  1880,  as  well  as  a  catalogue  of  those  observed  in  Norway  in  1878 
and  '79.  He  states  that  he  will  occupy  Eautokeino  (in  Finmark,  Nor- 
way), during  the  winter  of  1882  and  '83,  in  order  to  make  corresponding 
observations,  and  he  earnestly  advocates  the  establishment  of  special 
aurora  observatories.  To  this  central  institute,  Drontheim,  he  would 
have  all  Scandinavian  observers  report  regularly.  {Nature^  xxyi, 
pp.  220, 221.) 

XI. — a  Rbfbaotion  Aim  MiBAas.  h  Halos. 


Olasenapp  of  Pulkova  communicates  preliminary  results  of  study 
into  atmospheric  refraction.  The  want  of  concentricity  of  sheets  of  air 
of  equal  density  produces  a  certain  variation  in  the  normal  refraction 
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given  in  the  tables;  the  sorfaces  of  equal  density  produce  a  certain 
variation  from*  the  normal  refraction  given  in  the  tables;  thesorfaoes 
of  equal  density  being,  as  a  rule,  inclined  to  some  degree  instead  of  being 
horizontal,  and  the  degree  of  inclination  being  submitted  to  a  certain 
periodicity  during  a  whole  year,  there  necessarily  arises  firom  this  cause 
a  certain  correction  to  be  applied  to  the  position  of  a  star,  much  like  that 
of  the  annual  parallax  and  aberration,  and  which  might  be  described  as 
^^paraUax  of  refraction."  As  this  correction  must  obviously  a£fect  the 
values  of  the  annual  parallax  and  of  aberration,  it  is  easy  to  understand 
the  necessity  of  determining  its  true  value  with  much  accuracy.  The 
values  deduced  by  Olasenapp  for  the  stars  of  t  Frsse  Majoris,  i  and  $ 
Draconis,  are  — 0.''M,  — 0."11,  and  — 0.''11,  which  figures  would  explain 
to  a  certain  extent  the  negative  parallaxes  received  by  M.  Nyseu  ('^ Na- 
tation der  Erdaxe"),  and  which,  respectively,  are  —  0."03 — 0.''05,  and 
— 0."06.  The  whole  work  of  M.  Olasenapp  on  this  subject  will  soon  be 
published.    {Naturey  xxni,  p.  373.) 

Professor  Tait  communicates  to  the  Boyal  Society  of  Edinburgh  a 
valuable  communication  on  the  subject  of  mirage.  He  has  discovered  the 
simple  assumption  as  to  the  law  of  the  variation  of  density  in  a  stratam 
of  air  near  the  earth's  surface  which  is  necessary  and  sufficient  to  ex- 
plain the  simultaneous  appearance  of  erect,  inverted,  and  again  erect  im- 
ages which  have  been  frequently  observed,  but  never  before  explained. 
(Ifaturej  ZXY,  p.  92.) 

Tait,  at  the  subsequent  meeting  of  the  Boyal  Society  of  Edinburgh, 
June  5,  communicated  the  second  part  of  his  paper  on  mirage,  in  which 
he  proceeded  to  investigate  more  careftilly  that  distribution  of  atmos- 
pheric pressure  which  would  explain  the  mirage  phenomena. 

Two  horizontal  strata  of  uniform  but  different  densities,  separated  by 
a  stratum  whose  density  varies  continuously  from  the  one  to  the  other, 
were  found  to  give  results  in  close  agreement  with  observation.  That 
a  stratum  of  air  should  remain  of  practically  uniform  density,  thiongh 
even  a  comparatively  small  height,  requires  a  lowering  of  temperatore 
to  compensate  for  the  diminution  of  pressure  as  the  height  increases; 
but  this  rate  of  change  of  temperature,  Professor  Tait  showed,  was  not 
greater  than  had  been  observed  in  balloon  ascents. 

With  given  thicknesses  of  strata  there  was  a  critical  minimum  diB- 
tance  at  which  mirage  could  be  obtained.  For  greater  distances  there 
were  three  images,  two  direct  and  one  inverted. 

The  inverted  one  was  always  larger  than  the  lower  direct  one,  hat 
only  appreciably  so  when  the  distance  of  the  object  approached  this 
critical  minimum  value,  for  which  the  phenomenon  known  as  <Mooming' 
became  evident.  The  second  direct  image  is  usually  much  the  small- 
est, being,  except  at  distances  near  this  same  critical  distance,  so  small 
as  to  be  practically  invisible.  This  seems  fully  to  account  for  the  com- 
paratively few  instances  in  which  the  three  images  have  been  observed. 
Multiple  inverted  images,  as  observed  by  Scoresby,  were  explained  as 
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dne  to  thin  successive  layers  of  varying  density  at  different  heights. 
(yaturej  xxvi,  167.) 

In  a  third  commnnication  on  mirage,  Professor  Tait  called  attention  to 
an  elaborate  memoir  by  Biot,  who  had  anticipated  him  in  the  theory  of 
the  curve  of  vertices,  but  had  not  made  any  further  use  of  it.  Other 
points  at  issue  between  Biot  and  Tait  can  perhaps  be  settled  by  care- 
ful measurements  of  the  dip  of  the  horizon  taken  at  different  heights 
above  sealevel.    {Naturej  xxvi,  264.) 

Fonvielle  states  that  during  the  month  of  January,  1882,  a  large  tract 
of  country,  including  Paris,  was  persistently  covered  by  an  obscure 
cloud,  or  nebulosity,  such  that  neither  sun,  moon,  nor  stars  were  visi- 
ble firom  the  4th  to  the  26th.  French  meteorologists  were  of  the  opin- 
ion that  this  was  due  to  a  mass  of  snow  suspended  in  the  atmosphere, 
but  as  he  entertained  a  different  opinion  he  determined  to  test  the  ques- 
^on  by  ascending  in  a  balloon,  which  he  did  on  January  25,  when  he 
found  that  not  a  single  flake  of  snow  was  present,  and  that  moreover 
the  thickness  of  the  cloud  did  not  exceed  1,000  feet,  although  it  ren- 
dered the  sun  perfectly  invisible  from  the  earth.  When  at  a  height  of 
900  feet  Fonvielle  found  the  earth  in  its  turn  invisible,  and  at  the  height 
of  2,000  feet,  the  cloud  having  been  passed,  and  the  sun  shining  in  a  clear 
blue  sky,  this  nebulous  matter  appeared  to  him  perfectly  homogene- 
ous and  without  traces  of  crystals  of  snow.  The  temperature  within  the 
cloud  was  about  4V>  F.,  but  above  the  cloud,  about  28^  F.  Hoar-frost 
formed  on  the  balloon  when  above  the  cloud,  but  not  when  within  it,  and 
he  ascertained  that  the  cloud  was  really  formed  of  microscopic  atoms  of 
water  in  a  quiescent  state,  and  he  thinks  that  when  such  atoms  are  set 
in  motion  they  crystallize  into  minute  spiculse  or  hairs,  and  that  these 
observations  go  far  to  explain  the  formation  of  '^cirrus"  clouds.  (Nature^ 
XXV,  p.  338.) 

Eopp,  in  reference  to  Fonvielle's  observations  of  the  nature  of  the 
nebuloas  matter  floating  over  Paris,  states  that  he  thinks  it  more  prob- 
able that  the  cloud  was  formed  by  small  drops  of  liquid  water  cooled 
below  the  freezing  point,  but  not  crytallized  or  even  solidifled  until  they 
come  in  contact  with  a  solid  body,  when  the  surface  tension  of  the  drops 
is  immediately  diminished,  and  crystallization  ensues.  ^'  We  know,''  he 
says,  ^^from  Dufour's  observations,  that  water-drops,  if  they  are  not  in 
contact  with  solid  matter  and  are  floating  in  a  mixture  of  oil  and  chlo- 
roform,  and  having  the  same  density,  may  be  cooled  down  to — 10  C, 
and  if  they  are  small  enough,  even  to — 20  G.  Hoar-frost  formed  dur- 
ing hazy  weather  and  with  a  temperature  below  freezing  may  be  due  to 
the  solidification  of  such  drops  of  mist.    {NaturCy  xxv,  p.  385.) 

In  reply  to  the  above,  Fonvielle  states  that  as  he  saw  no  signs  of  a 
rainbow  he  cannot  admit  that  there  were  any  liquid  water-drops  in  the 
cloud.    {Nature J  xxv,  p.  436.) 

Eopp  replies  to  the  preceding,  that  no  rainbow  should  have  been 
visible,  for  the  minute  particles  were  not  rain-drops,  but  the  minutest. 
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fog-dropSy  such  as  optical  theories  show  cannot  possibly  prodaoe  rain- 
bows.   {Naturey  xxv,  p.  627.) 

To  this  Fonvielle  replies  that  when  Kratzenstein,  in  1744,  advocated 
Halle's  opinion  with  regard  to  the  vesicular  state  of  the  particles  of  fogs 
and  clonds  as  demonstrated  by  the  absence  of  rainbows,  he  was  misled 
as  snbseqnent  observers  have  been  by  the  fact  that  the  intensity  of  le- 
ilected  light  is  not  sufficient  to  show  the  rainbow,  and  he  quotes  an 
observation  by  Faye,  in  1849,  to  the  effect  that  an  electric  or  other  bright 
light  thrown  upon  a  natural  or  artificial  cloud  will  prove  a  convenient 
method  of  investigating  this  subject.    {Naturey  xxy,  p.  529.) 

In  1872  the  present  writer  sketched  out  the  simple  details  of  a  plan 
for  observing  the  heightsof  clouds  at  night  time;  it  consisted  essentially 
in  throwing  a  well-defined  beam  of  electric  or  calcium  light  vertically 
upward  and  observing  from  a  neighboring  station  the  apparent  altitude 
of  the  bright  spot  visible  on  the  under  side  of  the  cloud.  « 

To  the  preceding,  Dr.  Kopp  says,  ^^  There  may  be  difficulties  in  the 
way  of  deciding,  by  direct  observation,  as  to  the  form  of  the  clood- 
partides  when  their  globules  are  crystals,  but  since  de  Saossnre  and 
Waller  both  record  the  results  of  microscopic  observations  it  seems 
possible  to  carry  such  investigations  still  further.    (Ifaturey  XXY,  p.  31.) 

The  questions  at  issue  between  Fonvielle  and  Kopp  have  been  inves- 
tigated by  Eloy,  ayoung  aeronaut,  who, after  having  madeiui  interesting 
balloon  ascent  on  the  7th  of  May,  1882,  at  Paris,  has  proposed  a  series  of 
ascents  fh>m  La  ViUette  gas  works,  Paris,  in  order  to  make  special  ob- 
servations on  the  nature,  formation,  dimensions,  movements,  and  loca- 
tion of  clouds.  In  the  ascent  of  May  7,  starting  at  mid-day,  he  reached 
an  altitude  of  1,900  meters,  where  the  temperature  was  higher  than  at 
1,400  meters.  He  found  a  southeast  current  up  to  300  meters,  and  also 
again  above  1,400  meters,  but  a  northeast  current  in  the  interior. 
{Naturej  xxvi,  pp.  67  and  72.) 

His  subsequent  ascent,  of  May  18th,  was  made  on  the  eleventh  day 
of  a  well-defined  period,  during  which  the  prevailing  wind  was  almoet 
without  intermission  a  strong  northeasterly  breeze  which  had  been 
detrimental  to  agriculture.  The  sky  was  clear,  deep  blue,  and  the  air 
cold  and  dry.  A  large  number  of  dense,  small  cumuli,  dark,  well  defined, 
with  round  edges,  were  seen  carried  by  with  the  wind  almost  without 
intermission,  except  during  the  eclipse,  when  the  weather  was  magnifi- 
cent. This  period  having  terminated  only  on  the  20th,  by  a  total 
change  of  wind,  the  observations  taken  may  be  considered  as  giving 
a  fair  idea  of  the  atmospheric  conditions  which  prevailed  during  so 
many  days.  These  clouds  were  floating  at  an  altitude  of  more  than  2,000 
meters,  and  very  cold,  the  thermometer  having  descended  abruptly  to 
4^  and  6^  centigrade.  When  crossing  this  cloud,  the  aerial  travelers 
perceived  no  isolated  flakes  of  snow,  but  the  air  seemed  illuminated  by 
sudden  lights,  as  if  rays  traveling  from  the  sun  had  been  reflected  by 
jninute  icy  particles.    The  balloon  having  ascended  to  the  upper  surface 
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of  the  cloads,  and  travelled  daring  more  than  an  hour  ont  of  the  view 
of  tiie  land,  the  aeronauts  were  unable  to  perceive  the  aureole  roond 
the  shade  of  the  balloon,  which  remained  visible  daring  the  whole  of  the 
excarsion  on  the  upper  face  of  the  clouds.  I  explain  this  circumstance 
by  the  fact  that  the  cloud  was  formed  by  solid  water  and  that  the  aure- 
ole was  less  brilliant,  the  same  relation  between  these  two  phenomena 
existing  for  laminosity  as  between  halos  and  rainbows.  The  aeronauts, 
having  remained  at  an  altitude  of  two  to  three  hundred  meters  from  the 
clouds,  were  unable  to  i>eroeive  the  colored  rings  which  were  visible 
to  me  and  M.  Brissonct,  navigating  only  at  a  few  meters  above  similar 
legions  of  icy  particles.  It  may  have  also  occurred  that  our  fHends 
were  blinded  by  the  light  from  the  sun,  which  at  four  o'clock  was  very 
powerfal,  and  so  detrimental  to  their  eyes  that  before  entering  the 
clouds  they  were  unable  to  look  fixedly  at  the  earth  to  ascertain  their 
path.  It  is  the  first  time  I  have  heard  of  aeronauts  having  experienced 
the  want  of  colored  spectacles  to  inspect  our  planet.  {Naiurcj  xxvi, 
p.  89.) 

The  effect  of  haze  upon  the  telescopic  definition  of  stars  has  been  ob- 
served by  G.  W.  Boyston-Pigott.  He  gives  several  illustrations  of  the 
extreme  steadiness  and  perfect  definition  of  astronomical  Objects  ex- 
amined through  slight  haze,  very  especially  the  haze  due  to  the  London 
fog.  He  suggests  that  the  effect  of  haze  is  apparently  to  diminish 
the  intensity  of  refraction,  but  the  explanation  commonly  received  is, 
we  believe,  that  the  haze  acts  by  way  of  equalizing  the  distribution  of 
heat,  thus  diminishing  the  currents  of  hot  and  cold  air,  to  which  the 
phenomena  of  scintillation  are  largely  due.    {Nature^  xxv,  p.  77.) 

J.  J.  M.  Perry  communicates  some  data  on  the  fitness  of  the  climate 
of  Alnwick,  in  Northumberland,  for  astronomical  observations.  The 
summary  for  one  year  (1881)  is  as  follows  (the  review  is  rather  an 
instructive  one,  as  showing  the  great  amount  of  work  accomplished  by 
English  astronomers  in  spite  of  the  climatic  obstacles) : 

Two  hundred  and  twenty-nine  nights  were  completely  overcast ;  51 
were  partially  so  (but  of  these  4  were  too  cloudy  for  observations) ;  and 
85  were  clear.  Thus,  132  nights  ought  to  have  been  available  for  ob- 
servations. Of  these  the  definition  on  54  was  very  bad,  on  9  bad,  on 
14  fiiir,  and  on  2  very  fine.  Wind  prevented  observations  on  16  nights, 
frost  and  snow  combined  on  15,  on  2  frost  alone,  and  on  1  snow  alone. 
On  16 1  was  absent  from  home,  and  on  3  engaged.  Total,  132.  (Naturej 
xxv,  p.  317.) 

XII. — a  Pbbiodicity  and  sun-spots. 


An  anonymous  writer  in  Nature  gives  a  table  of  mean  departures  of 

the  monthly  temperatures  from  their  normal  values  for  a  hundred  years 

in  England.     He  concludes  that  those  winters  which  give  a  mean  tem- 

^perature  3^  in  excess  were  immediately  followed  by  summers  warmei 

than  usual.    {Nature^  xxvi,  p.  35.) 
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H.  0.  Fox  has  investigated  the  laws  which  regulate  the  saccession  of 
temperature  and  rainfall  in  the  climate  of  London,  with  the  following 
results  among  others: 

1.  A  cold  spring  is  very  prone  to  be  followed  by  a  cold  summer,  a  cold 
summer  tends  to  be  followed  by  a  cold  autumn,  and  a  cold  autumn  Las 
a  slight  tendency  to  be  succeeded  by  a  winter  of  low  temperature. 

2.  Warm  summers  are  generally  followed  by  warm  autumns. 

3.  In  no  fewer  than  eight  out  of  the  twelve  months  (that  is,  in  every 
one  except  February,  March,  May,  and  October),  very  Uno  temperature 
tends  to  be  prolonged  into  the  succeeding  month. 

4.  If  June,  July,  August,  or  December  be  trarm,  the  next  month  will 
probably  be  a  warm  one  also. 

5.  Two  months,  June  and  July,  tend,  when  very  dry,  to  be  followed 
by  dry  ones.  On  the  other  hand,  a  dry  August  indicates  the  probability 
of  a  wet  September. 

6.  A  wet  December  is  apt  to  be  succeeded  by  a  wet  January. 

In  addition  to  the  foregoing  there  are  also  a  few  instances  in  which 
the  rainfall  of  certain  months  appears  to  be  definitely  related  to  antece- 
dent extremes  of  temperature,  and  vice  versa.    Thus: 

7.  If  August  or  September  be  warm,  the  ensuing  September  or  Octo- 
ber inclines  to  be  wet.  If,  on  the  other  hand,  September  or  November 
be  coldj  the  succeeding  October  or  December  is  likely  to  bea  dry  month. 

8.  If  February,  June,  or  July  be  very  dry,  the  next  month  has  a 
strong  tendency  to  be  warm. 

9.  If  January,  March,  or  April  be  tcety  we  may  also  expect  the  next 
month  to  be  a  warm  one.  But  a  wet  May  or  July  gives  a  strong  proba- 
bility of  cold  weather  in  June  or  August  respectively.  {Nature^  xxu, 
pp.  445,  446.) 

Buchan  has  published  a  paper  on  the  diurnal  period  of  thunder-storms 
in  Scotland.  There  are  two  well-marked  types  of  thunder-storms,  the 
one  occurring  in  the  summer  months,  and  having  its  daily  maximom 
frequently  from  1  p.  m.  to  6  p.  m.,  and  the  other  occurring  in  the  ?rinter 
months,  with  its  maximum  fh>m  9  P.  M.  to  3  A.  H.  Stations  in  the  east- 
ern division  of  the  country,  where  the  annual  rainfiokll  is  small  or  only 
of  moderate  amount,  have  all,  or  nearly  all,  their  thunder-storms  daring 
the  summer  months;  whereas* in  the  west,  or  where  the  climate  is  wet 
and  the  rainfall  heavy,  a  very  considerable  portion  of  the  thunder- 
storms occur  during  the  winter  months,  and  these  tire  nearly  always  of 
short  duration,  and  are  the  accompaniments  of  the  winter  cyclones  of 
^Northwestern  Europe.    (Nature^  xxii,  p.  594.) 

In  a  paper  on  the  secular  inequalities  in  terrestrial  climates  depend- 
ing on  the  perihelion,  longitude,  and  eccentricity  of  the  earth's  orbit, 
read  by  Bev.  Dr.  Samuel  Haughton,  of  Trinity  College,  Dublin,  he 
shows  that  the  two  inequalities  in  question  depend  upon  terrestriiil 
radiation  only,  and  in  no  way  upon  sun  heat. 

Having  noticed  that  the  hottest  and  coldest  times  of  the  day  foUtrtP 
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noon  and  midnight  by  an  interval,  often  considerable,  and  in  like  manner 
that  the  hottest  and  coldest  days  in  the  year  foUato  midsammer  and 
midwinter  by  an  interval  often  of  many  days,  Dr.  Hanghton  saw  in 
these  fiEu^ts  a  close  analogy  with  the  dinmal  tides,  which  follow  the  sun 
or  moon's  meridian,  passage  by  an  interval  of  some  hoars. 

Using  FerrePs  temperature  tables.  Dr.  Hanghton  finds  the  following 
maximum  secular  ranges  of  mean  annual  temperature  for  the  respect- 
ive  zones  around  the  whole  earth : 

Maximum  seoular  range; 


1 

Latitode. 

Kortbem 

Soiitb6ni 

hemispherai 

bemiiphere* 

0 

r. 

F. 

0 

0.185 

0.185 

10 

0.875     . 

0.585 

20 

1.100 

0.875 

30 

2.065 

1.110 

40 

2.750 

0.985 

50 

8.685 

0.710 

00 

4.610 

0.540 

70 
80 

4.985 
4.952 

This  table  shows  that  the  average  maximum  effect  of  the  astronomical 
causes  involved  in  perihelion  longitude  can  never  exceed  5^  F.  in  the 
northern  hemisphere,  and  barely  exceeds  1^  F.  in  the  southern.  The 
observed  gruat  ranges  of  climate  between  the  Carboniferous  and  the 
Glacial  exK)chs  therefore  required  some  other  elucidation.  {Saturey 
xxnr,  p.  93.) 

At  the  Cincinnati  meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science,  held  in  August,  1881,  Mr.  W.  J.  McKee  read  a 
paper  on  a  contribution  to  CrolFs  theory,  of  secular  climatic  changes. 

Mr.  Frederick  Chambers  summarizes  the  sun-spot  studies  of  Charlea 
Chambers,  Brown,  Hill,  Archibald,  Blanford,  and  Mildrum,  and  con- 
cludes that  the  relations  with  terrestrial  meteorology  must  be  studied  in 
greater  detail — ^which  work  he  has  himself  undertaken.  Commencing 
with  the  daily  abnormal  barometric  variations  observed  at  several 
stations  in  Western  India,  it  was  soon  found  that,  as  the  time  over 
which  an  abnormal  barometric  fluctuation  extended  became  longer  and 
longer,  the  range  of  the  fluctuation  became  more  and  more  uniform  at 
the  various  stations,  thus  leading  to  the  conclusion  that  the  abnormal 
variations  of  long  duration  afl'ect  a  very  wide  area.  To  test  this  infer- 
ence it  became  necessary  to  compare  the  observations  recorded  at  Bom- 
bay with  those  of  some  distant  tropical  station.  Batavia  was  chosen, 
and,  on  plotting  the  daily  observations  side  by  side  .with  those  of  Bom- 
bay, the  degree  of  accordance  between  them  was  found  to  be  truly 
surprising  considering  how  far  the  two  stations  are  apart  The  monthly 
abnormal  variations  were  then  plotted  and  smoothed  down  by  taking 
nine  months'  means.  The  curves  obtained  in  this  way  for  Bombay  and 
Batavia  were  then  found  to  be  almost  identical  inform^  but  with  this 
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very  remarkable  difference:  the  eurve  far  Batavia  was  seen  to  lag  very 
persistently  for  about  one  month  behind  the  Bomba/y  curve.  Similar  corres 
were  obtained  for  all  of  Archibald's  tropical  stations,  and  for  the  snn-spot 
ones  published  in  PhUoeophical  TraneaeiionSj  1870. 

The  general  resemblance  of  all  these  carves  to  each  other  is  very 
remarkable^  indeed,  if  the  Mauritius  carves  for  the  years  1867  and  1868 
be  excluded,  there  is  scarcely  a  single  prominent  feature  in  any  one  of 
the  carves  which  is  not  reproduced  in  the  others.  It  appears,  then,  that 
these  long  atmospheric  waves  (if  such  th^y  may  be  called)  travel  at  a 
very  slow  and  variable  rate  round  the  earth  from  west  to  east,  like  the 
cyclones  of  the  extra-tropical  latitudes. 

A  glance  at  the  barometric  and  sun-spot  curves  is  sufficient  to  show 
that  the  irregular  and  frequent  fluctuations  of  pressure  are  relatively 
much  larger  than  those  of  sun-spots.  The  prime  curves  were  therefore 
still  further  smoothed,  and  from  this  comparison  it  appears  that  the 
epochs  of  maximum  and  minimum  barometric  pressure  lagged  behind 
the  corresponding  epochs  of  minimum  and  maximum  solar-spotted  area 
at  an  interval  varsring  firom  about  six  months  to  nearly  two  and  a  half 
years^  or  at  an  average  interval  of  about  one  year  and  eight  months. 
From  a  comparison  with  the  records  of  famines  in  Asia,  it  appears  that 
widespread  and  severe  fetmines  are  generally  accompanied  or  immedi- 
ately preceded  by  waves  of  high  barometric  pressure. 

If  the  conclusions  arrived  at  from  the  above  comparisons  of  abnormal 
barometric  variations,  sun-spots,  and  past  famines  be  admitted,  it  is 
clear  that  they  at  once  present  the  means  whereby  Aiture  famines  may 
possibly  be  foreseen.    The  conclusions  are,  briefly : 

1.  That  variations  of  the  solar-spotted  area  are  succeeded  many 
months  afterwards  by  corresponding  abnormal  barometric  variations. 

2.  That  abnormal  barometric  variations  in  the  tropics  travel  at  a  very 
slow  rate  round  the  earth  from  w«st  to  east,  arriving  at  westerly  stations 
several  months  before  they  reach  more  easterly  ones. 

3.  That  famines  follow  in  the  wake  of  waves  of  high  barometric  press- 
ure. 

Hence,  it  follows  that  there  are  two  methods  by  which  early  intima- 
tion of  the  approach  of  these  meteorological  disturbances,  which  are 
attended  by  famines,  may  possibly  be  obtained: 

1.  By  regular  observation  of  the  solar-spotted  area,  and  eady  redac- 
tion of  the  observations,  so  as  to  obtain  early  information  of  corrent 
changes  going  on  in  the  sun. 

2.  By  barometric  observations  at  stations  differing  widely  in  longitude, 
and  the  early  communication  of  the  results  to  statons  situated  to  the 
westward.    (Naturej  December,  1880,  xxin,  pp.  84-110.) 

E.  D.  Archibald,  remarking  on  the  fact  that  the  British  Government 
has  sent  an  observer  to  Leh,  India,  11,000  feet  altitude,  for  the  mainten- 
ance of  direct  daily  observations  of  the  sun's  heat,  quotes  the  following 
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table  of  the  departures  of  the  annaal  averages  of  certain  meteorological 
elements  firom  their  normal  values : 


1879..,. 

1876]rl.. 

1877.... 
lOTS-l.. 
1879.... 


'f^f 


Wolfa 
No. 


17 

11 

13 

8 

6 


of 

t«mp«ntiirs 
ofblMk-bnlb. 


o 

-.76 
-.88 

+.19 
+.44 
-.30 


Aannilmoflii 

airtempei^ 

alore. 


o 
-.20 
-.08 
+.17 
+.62 
-.18 


nm  of  water 
▼apor. 


Jfidk. 

-.104 
-.017 
+.011 
+.020 
-.014 


Ifnain  ptth 

portion  of 

oloiiidy  iky. 


^.08 
-.20 
+.81 
+.00 
-.06 


Ifeanaiixiiul 
raiaiUL 


+.366 
-.437 
-.297 
+.560 
+.197 


The  above  figures  are  based  on  the  meteorological  observations  for 
tiie  whole  of  India,  and  are  therefore  free  from  all  minor  local  pecoliari- 
ties.  The  meteorological  conditions  are  evidently  subject  to  much  more 
violent  variations  than  are  the  solar  spots;  but  Archibald  and  Profes- 
sor Hill  seem  to  regard  these  figures  as  favoring  the  hypothesis  that 
the  sun  radiates  most  heat  to  the  earth  in  the  years  of  fewest  spots. 
{Ifaturej  xxv,  p.  316.) 

W.  S.  Jevons  advocates  the  theory  that  there  is  some  relation  be- 
tween the  solar  spots  and  the  commercial  crises.  He  gives  in  parallel 
columns  the  number  of  bankruptcies  and  the  corresponding  year,  as 
follows : 


Yeab 

Bankmptolea. 

Year. 

BankmptGioai 

Yoar. 

Bankraptdea. 

1870 

8,161 
8.164 
8.112 
9.064 

1874 

0^260 

9,194 

10,848 

11,347 

1878 

18,630 
16,733 
12.471 

1871 

1875 

1879 

1872 

1876 

1880 

1878 

1877 

1881 

11.683 

• 

{Ifaturey  xxvi^p.  226.) 
Dr.  Doberck  has  made  a  comparison  between  annual  rainfall  (G) 
recorded  at  Markree  observatory  during  forty  years  and  the  relative 
sun-spot  numbers  (K)  of  Prof.  B.  Wolf.  He  finds  that  the  following 
formula  approximately  repr^ents  the  connectiou  between  these  two 
data: 

Inohes.       Inches. 
O  =  46.492  +  0.05946  (R — 68-91) 

Bat  this  result  must  be  considered  to  be  a  purely  local  matter  and  to 
be  based  uiK>n  somewhat  insufficient  data.  The  general  agreement  of 
the  computed  and  observed  rainfalls  is  not  specially  satis&ctory.  {N€t- 
ture^  zxviy  p.  367.) 

Balfour  Stewart  reviews  the  results  hitherto  arrived  at  as  to  the 
connection  between  solar  spots  and  terrestrial  temperature,  pressure, 
magnetism,  &o.,  and  concludes:  We  thus  perceive  how  strong  the  evi> 
denee  is  in  fiftvor^  of  some  connection  between  the  state  of  the  sun's 
surface  and  terrestrial  meteorology,  while  at  the  same  time  it  is  unmis- 
takably indicated  by  all  elements  that  this  connection  is  of  such  nature 
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as  to  imply  that  the  sun  is  most  powerfal  where  there  are  most  spots 
on  his  surface.  Add  to  this  that  the  spectroscopic  observations  of 
Lockyer  and  others  tend  in  the  same  direction,  as  well  as  sach  acti- 
nometrio  results  as  we  have  been  able  to  procure,  chiefly  through  the 
labors  of  Mr.  Hennessy,  at  Dehra-Dhoon  and  Mussoorie.  {NtUure^ 
xxni,  p.  237.) 

B.  Stewart  publishes  the  observations  of  the  height  of  the  river  Nile, 
deduced  from  a  graphic  representation  of  the  readings  above  the  zero 
of  the  Cairo  nilometer,  made  every  Ave  days  during  the  years  1849  to 
1878,  whence  he  deduced  the  following  approximate  relative  quantities 
of  water  discharged  by  the  river  each  year: 


Year. 


1849 
1800 
1851 
1852 
18.':3 
1854 
1865 
1856 
1857 
1868 


AnnutA 
diMliarge. 


2,130 
2,080 
2,077 
2,078 
2,434 
2,425 
2,173 
2,141 
2,016 
1,738 


Yenr. 


1869 
1860 
1861 
1802 
1863 
1864 
1866 
1866 
1867 
1868 


Anniul 
diaohnrge. 


1,769 
2,006 
2,868 
2,574 
2,765 
2,475 
^229 
2,982 
2,208 
2,008 


Yew. 


1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 


Aniin«l 
diaoharge. 


2.284 
2,7»1 
2.718 
2.464 
2,142 
2. 317 
2,46 
2.S41 
1,961 
2,3M 


Stewart  formulates  the  following  conclusions: 

1.  The  curve  representing  the  heights  of  the  river  Nile  and  that 
representing  the  dates  of  maximum  height  are  very  like  each  other,  a 
maximum  height  corresponding  generally  to  a  late  date  of  maximnm 
rise. 

2.  There  is  also  considerable  likeness  between  the  l^ile^  curve  and 
that  for  the  river  Thames. 

3.  There  appears  to  be  a  maximum  in  these  curves  at  or  somewhat 
after  the  date  of  maximum  sun-spots,  but  they  have  more  than  one 
maximum  for  one  sun-spot  cycle. 

It  would  be  extremely  interesting  if  this  comparison  could  be  still 
farther  extended.    (Naturej  xxv,  p.  269.)  . 

Prof.  Balfour  Stewart  communicated  to  the  mathematical  and  phys- 
ical section  of  the  British  Association  for  the  Advancement  of  Sdence 
a  paper  on  the  similarity  between  meteorological  and  magnetic  weather, 
by  which  terms  he  designates  the  very  variable  alternations  and  beha- 
vior of  the  magnetic  needles.  This  is  a  repetition  of  a  jiaper  read  before 
the  Boyal  Society,  and  shows  that  in  July,  August,  and  December  the 
declination  range  fluctuation  precedes  the  corresponding  temperature 
range  fluctuation  by  twelve  days,  whereas  in  February,  March,  and  April 
it  precedes  by  only  five  days. 

In  a  second  paper  Professor  Stewart  deals  with  a  supposed  connection 

between  the  heights  of  rivers  and  the  number  of  sun-spots.    He  finds 

that  the  Nile  agrees  with  European  rivers,  and  exhibits  a  maximum 

'  about  the  time  of  maximum  sun-spots,  and  predicts  that  for  the  cur- 
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reut  year  (1882)  tbe  maxiiDiim  beigbt  of  the  NUe  will  be  attained  some- 
what late  in  tbe  seasoii.    (JSaivre^  XXYI,  pp.  448,  449.) 

J.  P.  O'lieilly  says :  ^^  So  far  as  I  can  see  tbere  will  be  a  famine  in  tbe 
Niger  Biver  valley  tbis  year,  as  tbere  bas  been  a  complete  failure  of  tbe 
first  crop  from  drongbt,  and  tbere  bas  been  no  cbance  of  patting  in  tbe 
second  crop  from  tbe  same  reason. 

'^  Tbe  regimen  of  tbe  waters  of  sucb  great  rivers  as  tbe  Kile,  tbe  Niger, 
and  tbe  Congo,  botb  as  to  quantity  and  periods  of  rise  and  fall,  must  be 
closely  related  to  tbe  meteorological  condition  of  tbe  bigblauds  of  Africa, 
80  bttle  known  to  us,  so  extensive,  and  yet  so  inaccessible  to  lis  for  ob- 
servation. May  it  not  be,  tberefore,  assumed  tbat  tbe  comparative  and 
continuous  study  and  observation  of  tbose  rivers,  as  regards  tbeir  vol- 
umes and  periods  of  rise  and  fall,  would  be  likely  to  fnmisb  tbe  most 
valuable  data  for  tbe  prediction  and  forecast  of  weatber  in  Europe? 
Thinking  so,  I  bave  suggested  to  my  correspondent  tbe  advisability  of 
keeping  a  systematic  record  of  tbe  rise  of  tbe  river  Niger,  and,  if  possible, 
of  tbe  water,  witb  a  view  to  tbeir  utilization  for  meteorological  purposes.'^ 
{Jaturej  xxvi,  p.  697.) 

M.  Brierley,  of  Port  Said,  writes  tbat  in  looking  over  data  of  tbe 
rainfall  at  Bombay  and  comparing  tbem  witb  tbe  ebb  and  flow  of  tbe 
Nile  for  tbe  corresponding  years  from  1849  to  1880,  inclusive,  be  was  so 
struck  by  tbe  similarity,  almost  identity,  of  magnitudes  tbat  be  was  led  to 
copy  tbem  out,  side  by  side.  Witbin  a  trifling  fraction  tbe  wbole  of  tbe  an- 
nual rainfall  at  Bombay  bappens  in  tbe  montbs  of  June,  July,  August, 
and  September,  during  wbicb  montbs  also  tbe  rainfalls  occur  in  tbe 
head- waters  of  tbe  Nile. 

Tbe  great  soutbwest  monsoon  wbicb  sweeps  over  tbe  Indian  Ocean 
in  summer  montbs  produces  a  like  effect  in  botb  cases,  inducing  fertil- 
ity and  plenty  alike  on  tbe  plains  of  tbe  Goncan  of  India  and  tbe  Delta 
of  Egypt.  It  may  be  mentioned  tbat  tbe  lowest  ebb  of  tbe  Nile  always 
happens  in  June,  and  tbe  bigbest  flood  about  tbe  end  of  September  and 
the  beginning  of  October.  Brierley's  table  includes  also  Wolf  sun-spot 
numbers  and  tbe  barometric  departures  for  India.  (Nature^  October, 
1881,  xxrv,  p.  632.) 

b  Hypsohbtby.    0  Geology,  Physical  Oeogbaphy,  Glagiebs, 

Hydbology. 

M.  Faye  bas  lately  publisbed  in  Comptes  Rendus  a  remarkable  paper 
on  tbe  pbysical  forces  wbicb  bave  produced  tbe  present  figure  of  tbe 
eartb.  After  remarking  on  tbe  use  of  tbe  pendulum  in  determining  tbe 
figure  of  tbe  eartb  from  series  of  measurements  of  tbe  intensity  and 
direction  of  tbe  gravitation  force  at  different  parts  of  tbe  earth's  sur- 
face, be  draws  attention  to  tbe  curious  fact  tbat  while  tbedurection  and 
intensity  of  gravity  are  affected  perceptibly  by  tbe  presence  of  bills, 
sucb  as  Scbieballion  and  Arthur's  Seat,  or  even  by  masses  as  small  as 
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the  Oreat  Pyramid  of  Gizeh,  gigantic  moantains,  such  as  the  Hima- 
layas, and  great  elevated  plateans  and  table-lands  do  not  affect  the 
I)endulam-indication8  in  any  sensible  manner,  except  in  certain  cases 
where  npon  elevated  continents  there  appears  to  be  a  veritable  defect 
of  attraction  instead  of  the  excess  which  might  be  expected.  Indeed, 
the  observations  are  sufficiently  striking  to  seem  to  point  to  the  sup- 
position that  not  only  under  every  great  mountain,  but  even  under 
the  whole  of  every  large  continent,  there  are  enormous  cavities.  More 
than  this,  the  attractions  at  the  surface  of  all  the  great  oceans  appear  too 
great  to  agree  with  the  distribution  presumed  by  Glairantfs  formula, 
which  is  exact  enough  for  most  purposes.  Sir  G.  Airy's  suggestioii 
that  the  base  of  the  Himalaya  range  reaches  down  into  the  denser  liquid 
interior,  and  there  displaces  a  certain  amount  of  liquid,  so  that  the  ex- 
terior attraction  is  thereby  lessened,  is  one  which,  inherently  improba- 
ble, fails  to  have  any  application  in  explaining  why  the  attraction  above 
the  seas  should  be  greater  than  over  the  continents.  M.  Faye  pro- 
pounds the  following  solution  of  the  difficulty :  Under  the  ooean$  the 
globe  cools  more  rapidly  and  to  a  greater  depth  than  beneath  the  ewrfaee  of 
ihe  continents.  At  a  depth  of  4,000  meters  the  ocean  will  still  have  a 
temperature  not  remote  from  0^  0.,  while  at  a  similar  depth  beneath 
the  earth's  crust  the  temperature  would  be  not  far  from  150^  0.  (trow- 
ing 33  meters  in  depth  down  for  an  increase  of  one  degree  in  the  inter- 
nal temperature).  If  the  earth  had  but  one  uniform  rate  of  cooling  all 
over  it,  it  would  be  reasonable  to  assume  that  the  solidified  crust  would 
have  the  same  thickness  and  the  same  average  density  all  over  it  It  is 
therefore  argued  that  below  the  primitive  oceans  the  earth's  crust  as- 
sumed a  definite  solid  thickness  before  the  continents,  and  that  in  con- 
tracting, these  thicker  portions  exercised  a  pressure  npon  the  fluid 
nucleus  tending  to  elevate  still  further  the  continents.  This  hypothesis, 
M.  Faye  thinks,  will  moreover  explain  the  unequal  distribution  of  land 
and  sea  around  the  two  poles ;  the  general  rise  and  fall  of  continents 
being  determined  by  the  excess  of  density  of  the  crust  below  the  oceans, 
and  by  the  lines  or  points  of  least  resistance  to  internal  pressure  being 
at  the  middle  of  continents  or  at  the  margin  of  the  oceans.  (Katwrej 
XXII,  p.  206.) 

Professor  Geikie  has  made  an  interesting  contribntion  to  the  predse 
measurement  of  the  rate  at  which  the  exposed  surfaces  of  different  kinds 
of  rock  are  removed  in  the  processes  of  weathering.  The  important  in- 
fluence of  thelatmosphere  in  geological  problems  needs  elucidation  from 
all  sides,  and  it  occurred  to  him  that  data  of  at  least  a  provisional  valae 
might  be  obtained  from  an  examination  of  tombstones  freely  exposed  to 
the  air  in  graveyards  in  cases  where  their  dates  remained  still  legible 
or  might  be  otherwise  ascertained.  He  accordingly  paid  attention  to 
the  older  burial  grounds  in  Edinburgh,  and  has  gathered  together  some 
foots  which  have  sufficient  interest  and  novelty  to  render  it  desirable 
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tliat  others  should  make  similar  stndies  as  to  the  preservation  and 
destruction  of  such  stones.    {Nature,  xxn,  p.  104). 

Profl  F.  Forel  has  published  in  the  "Archives"  of  Geneva  several 
memoirs  on  the  variations  in  the  dimensions  of  the  glacier  of  the  Bhone- 
and  shows  that  very  large  changes  may  be  due  not  to  any  great  varia, 
tions  of  temperature  but  to  small  changes  in  the  local  distribution  of 
snow  and  rain.  Again,  any  change  in  the  latter  afTects  first  the  thick- 
ness of  the  glacier  and  eventually  its  length,  but  the  latter  effect  is 
specially  felt  only  when  the  immense  snow-slides  that  feed  the  upper 
end  of  the  glacier  have  after  a  long  time  worked  their  way  down  to  the 
lower  end,  so  that  the  location  of  the  end  of  a  glacier  and  its  thickness 
depend  largely  upon  the  snowfall  of  fifty  or  one  hundred  years  ago. 
(Nature^  xxv,  p.  184.) 

Forel  has  published  investigations  on  the  phenomena  of  glaciers.  He 
concludes  that  molecular  afiSnity  is  constantly  oi>erating  to  increase  the 
growth  of  the  so-called  crystalline  grains  of  the  glacier,  at  the  expense 
of  the  water  which  permeates  the  capillary  fissures ;  such  grains  increase 
from  the  size  of  a  small  nut  at  the  upper  end  of  the  glacier  to  the  size 
of  a  hen's  egg  at  the  lower  end,  the  increase  of  volume  being  4^  per 
cent,  annually.    (Ifaturej  XZYI,  p.  89.) 

Katurenj  for  February,  1882,  contains  an  account  of  the  movements  of 
the  Norwegian  glaciers  during  the  past  two  centuries.  It  would  appear 
that  the  vast  system  of  Justedsd  glaciers  have  generally  been  retreating 
since  1750,  whereas  up  to  that  time  they  had  been  advancing  rapidly. 
In  fact,  in  general  the  winters  were  milder  during  the  latter  half  of  the 
last  century.  At  the  present  time  the  glaciers  are  generally  advancing 
again,    (yature,  xxv,  p.  449.) 

Woeikoff  has  published  an  interesting  paper  on  the  glacial  period 
in  the  last  issue  of  the  Zeitschrift  of  the  Berlin  Geographical  Society 
(Yol.  XYI,  fasc.  3).  It  is  well  established  now  that  for  the  formation  of 
glaciers  not  only  a  suf&ciently  low  temperature  is  necessary,  but  also  a 
sofSeient  supply  of  moisture  in  the  atmosphere.  Thus,  at  the  Woznesen- 
sky  gold  mine,  which  lies  at  a  height  of  920  meters  and  has  a  mean  tem- 
perature of  — 9^  0.,  but  a  rather  dry  climate,  we  have  no  glaciers, 
nor  in  the  Yerkhoyansk  Mountains,  where  the  mean  temperature  is  as 
low  as  — 150.6,  and  the  temperature  of  January  is  — 48o.6.  To  show 
these  differences  Dr.  Woeikoff  prepares  a  table  of  the  temperatures  at 
the  lowest  ends  of  glaciers,  and  we  see  from  his  figures  that  in  Western 
Norway,  at  the  end  of  the  Justedal  glacier  (400  meters  high) ,  the  mean 
temperature  is  4^.8  G.;  it  is  5^.8  at  the  end  of  the  Mont  Blanc  gla- 
ciers (1,099  meters);  6^.8  at  the  end  of  the  Karakorum  glacier,  in  Tibet 
(3,012  meters  high),  and  even  10^  on  the  western  slope  (212  meters)  of 
the  Kew  Zealand  highlands,  and  7^  on  the  eastern  slope  (235  meters). 
In  other  countries — as,  for  instance,  on  the  Mounkau  Sardyk  Mountains, 
in  Eastern  Siberia  (3r,270  meters) — ^t&e  mean  temperature  at  the  end  of 
the  glaciers  is  as  low  as  — 10^.2,  and  — 2^.4  in  the  Daghestan  Mountains 
H.  Mis.  26 ^29 


450  SCIENTIFIC   RECOED   FOE    1882. 

of  the  Oaucasas.  Thas  the  difiference  of  mean  temperatares  at  the  lower 
end  of  glaciers  reaches  as  much  as  fully  20^.  Besides,  we  see  that,  pro- 
vided the  quantity  of  rain  and  snow  is  great,  glaciers  descend  as  low  as 
212  meters  above  sea-level  in  a  country  (I^ew  Zealand)  which  has  the 
latitude  of  Kice  and  the  mean  temperature  of  Vienna  and  Brussels— that 
is,  higher  than  Geneva,  Odessa,  and  Astrachan — ^whilst  the  average  tem- 
perature of  its  winter  is  higher  than  that  at  Florence.  Further,  Dr. 
Woeikoff  discusses  the  rather  neglected  influence  of  large  masses  of  snow 
upo^  the  temperature  of  a  country  during  summer,  and  by  means  of  a 
very  interesting  calculation  he  shows  how  much  the  temperatuie  of 
summer  in  higher  latitudes  is  below  what  it  ought  to  be  in  consequence 
of  heat  received  from  the  sun,  and  vice  versa  in  winter,  these  differences 
being  due  on  the  one  side  to  the  refrigerating  power  of  snow,  and  on  the 
other  side  to  the  heating  power  of  ocean  currents.  In  a  following  paper 
he  proposes  to  discuss  the  other  causes  which  might  have  influenced  the 
climate  of  different  parts  of  the  earth  during  the  glacial  period.  (Jf o- 
turej  August,  1881,  xxiv,  p.  364.) 

Woeikoff  contributes  to  the  Zeit8chr\ft  fur  Erdkunde  a  second  memoir 
on  the  climates  favorable  to  glacier  formation,  in  which  he  clearly  indi- 
cates the  principal  orographical  and  meteorological  principles  involved, 
inaccordance  with  the  recent  progressof  meteorology.  Acursory  glance 
over  the  present  condition  of  our  globe  shows  us  that  cold  alone  will  not 
produce  permanent  snow  and  glaciers  when  vapor  of  water  is  deficient 
There  are  no  permanent  snows  nor  glaciers  in  the  Yerkhojansk  Mountains 
in  Northeast  Siberia,  yet  at  the  foot  of  them  the  mean  annual  tempera- 
ture is  below  40  F.,  and  that  of  January  below--56o  F.  The  reason  is 
that  the  snowfall  is  but  small,  and  thus  the  snow  is  easily  melted  in 
summer.  In  I^ew  Zealand,  on  the  contrary,  owing  to  the  enormous  snow- 
fall in  the  mountains,  glaciers  descend  to  about  700  feet  above  sea-level 
on  the  west  side  (lat.  43<^  S.). 

At  this  height  the  mean  annual  temperature  must  be  about  50^  F., 
and  snowfall  and  frost  are  of  rare  occurrence  even  in  winter.  The  great 
importance  of  an  abundant  supply  of  vapor  being  admitted,  and  thus 
the  liecessity  of  surfaces  covered  by  sea,  what  temperature  of  the  sur&oe 
of  the  seas  is  the  most  favorable  to  the  production  of  glaciers  t  This 
depends  certainly  on  the  height  above  sea-level  where  the  n6v6  is  formed; 
but  so  far  as  we  consider  lowlands  and  moderate  heights— say,  below 
6,000  feet — the  surface  temperature  of  the  water  should  not  very  much 
exceed  the  freezing  point,  otherwise  the  vapor  evaporated  from  the 
sea  and  condensed  on  the  surrounding  lands  will  be  rain  and  not  snow; 
thus  contributing  rather  to  melt  the  existing  snow  and  not  to  form  new 
snow-layers.  For  lowlands  and  very  small  elevations  a  temperature 
of  the  surrounding  seas  of  about  32^  F.  is  that  which  is  most  favorable 
to  the  formation  of  snow,  and  if  the  last  is  falling  in  sufBlcient  quanti- 
ties to  form  permanent  snow  and  glaciers. 

The  deeper  and  opener  the  seas  are,  the  better,  for  such  seas  do  not 
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freeze  entirely,  as  the  winds  and  tides  always  break  the  ice  which  is 
aheady  formed ;  thns  seas  of  that  kind  have,  even  in  the  midst  of  win- 
ter, a  considerable  open  sarface,  which  evaporates  freely.  The  tempera- 
tare  of  the  sea  surface  may  be  so  high  that  much  more  rain  than  snow 
falls  even  in  winter.  Let  ns  take  an  example:  The  sea sorface between 
the  southwest  of  England  and  the  south  of  Ireland  has  a  temperature 
of  above  50^  F.  even  in  January.  Supposing  a  saturated  stratum  of  air 
to  rise  from  these  seas,  it  would  have  cooled  down  to  about  38^.4  F.  at  an 
elevation  of  4,000  feet,  that  is,  at  the  level  of  the  highest  peaks  of  the 
British  islands.  The  resulting  precipitation  will  be  rain  and  not  snow. 
(NaturCj  XXV,  p.  424.) 

Woeikof  discusses  the  influence  of  local  topographical  conditions  on 
the  average  winter  temperatures  observed  at  meteorological  stations,  in 
Vol.  xrv  of  the  Journal  of  the  Bussian  Chemical  and  Physical  Societies. 
He  shows  from  the  Swiss  and  Siberian  observations  that  the  tempera- 
ture of  the  air  is  often  much  colder  in  the  valley  than  on  the  mountains, 
and  that  in  general  the  annual  range  of  temperatures  is  less  on  isolated 
monntains  than  the  surrounding  countries.  These  peculiarities  must  be 
allowed  for,  in  order  to  obtain  a  true  estimate  of  the  distribution  of  tem- 
peratures,   (l^aturej  xxvi,  pp.  190  and  209.) 

Kordenskjold  has  published  the  scientific  observations  made  on  the 
voyage  of  the  Yega,  which  are  made  accessible  to  English  readers  by 
means  of  Leslie's  translation,  published  by  MacMillan  &  Co.,  1881.  The 
Vega  wintered  at  67©  4'  49^'  north  and  173^  23'  2"  west.  In  this  locality 
the  thickness  of  the  ice  was  measured  as  follows : 


Centimeters. 

Dec.l 56 

Jan.  1 92 

Feb.l 108 

Feb.  16 120 

Mar.l 123 

April  1 128 

April  16 139 

May  1 164 


Centimetera. 

May  16 162 

June  1 164 

June  16 161 

Julyl.... 104 

July  16 (fuU  of  holes).-  67 

July  18  (ice  broken  up). 

(KaturCyXXVy  p.  204.) 


E.  D.  Archibald,  in  some  remarks  on  the  cold  weather  of  Enrope  in 
the  spring  of  1882,  attributes  this  largely  to  the  Influence  of  floating 
ice  reaching  the  lower  latitudes  of  the  North  Atlantic  Ocean.  (He 
does  not,  however,  make  it  apparent  but  that  northerly  winds  may 
have  been  the  common  cause  of  the  low  temperatures  and  the  abundant 
ice.)  He  adds,  ^^  Though  I  agree  with  Hann  in  attributing  more  impor- 
tance to  the  tropical  than  to  the  polar  area  in  influencing  the  general 
weather  of  these  latitudes,  I  think  it  very  probable,  on  theoretical 
grounds,  that  we  are  more  relatively  influenced  by  the  latter  area  in 
sammer  and  the  former  in  winier^  and  that  just  as  it  has  been  inferred 
that  the  regular  recurrence  of  periods  of  diminished  temperature  in 
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Europe  is  due  to  tlie  regular  movements  of  the  ice  in  the  polar  area,  so 
we  may  reasonably  conclade  that  abnormal  movements  of  ice,  especially 
in  the  Spitsbergen  area,  are  likely  to  produce  periods  of  abnormal  cool- 
nesB|  such  as  that  which  at  present  prevails.  In  any  case  the  moial  to 
be  drawn,  if  we  really  do  intend  to  solve  the  weather  problem,  is  by 
all  means,  to  have  a  meteorological  station  in  Iceland,  and  endeavor 
to  study  the  map,  as  we  are  fortunately  able  to  do.lu  India,  on  a  large 
scale,  instead  of  merely  confining  our  attention  to  the  minute  range 
of  conditions  we  are  able  to  observe  within  the  limited  area  of  these 
islands."    {Nature^  xxvi,  p.  198.) 

In  a  second  paper  Mr.  Archibald  states  that  the  cold  spring  winds 
usually  come  from  the  east  and  north,  whereby  the  movable  ice  causes 
a  high  pressure  and  a  low  temperature.    {SFature^  xxvi,  p.  222.) 

Mr.  James  B.  Francis,  president  of  the  American  Society  of  Civil 
Engineers,  gave  the  results  of  his  observations,  during  forty  years,  of 
anchor  ice.  ^'  A  frequent  inconvenience  in  the  use  of  water-power  in  cold 
climates  is  that  peculiar  form  of  ice  called  anchor  or  ground  ice.  It  ad- 
heres to  stonesj  gravel,  wood,  and  other  substances  forming  thel)ed3of 
streams,  the  channels  of  conduits,  and  orifices  through  which  water  is 
drawn,  sometimes  raising  the  level  of  water-courses  many  feet  by  its  ac- 
cumulation on  the  bed,  and  entirely  closing  small  orifices  through  which 
water  is  drawn  for  industrial  purposes.  I  have  been  for  many  years  in 
a  position  to  observe  its  effects,  and  the  conditions  under  which  it  is 
formed.  The  essential  conditions  are  that  the  temperature  of  the  water 
is  at  its  freezing  point,  and  that  of  the  air  below  that  point;  the  surface 
of  the  water  must  be  exposed  to  the  air,  and  there  must  be  a  current  of 
water. 

<<  The  ice  is  formed  in  small  needles  on  the  surfiace,  which  would  remain 
there  and  form  a  sheet,  if  the  surface  were  not  so  much  agitated  that 
the  water  at  the  top  and  bottom  are  continually  interchanging  their 
places,  and  intermixing.  When  resting  at  the  bottom  the  crystals 
unite  by  regelation,  and  anchor  ice  is  formed  a  considerable  distance 
down  stream  below  where  the  ice  needles  first  form."  {Nature^  July, 
1881,  XXIV,  p.  302.) 

B.  Gordon,  the  executive  engineer  of  the  embankment  works  of  the 
Irrawaddy,  has  published  a  valuable  monograph  on  the  hydrography  of 
that  river,  and  the  hydraulic  works.  The  book  is,  of  course,  mainly 
occupied  with  the  subject  of  connection  between  height  of  water  or 
total  discharge  and  the  peculiarities  of  the  river,  and  the  raanfalL  Es- 
pecially interesting  is  the  series  of  seventy  or  eighty  consecutive  days 
of  complete  measurements  of  the  discharge  at  three  sites  in  the  delta. 
Becords  of  the  floods  of  the  Irrawaddy  for  past  years  are  insufficient 
to  deduce  anything  like  i>eriodic  regularity  that  has  been  proven  in 
some  other  rivers.    {Nature^  xxvi,  p.  172.) 

Professor  Harlacher  has  constructed  a  current  meter,  which  gives 
the  velocities  at  any  depth  in  the  shortest  possible  time,  making  a  con- 
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tinnoas  record  on  a  sheet  of  paper,  if  required.  Full  details  of  the 
apparatus  are  given  in  JSTature^  Yol.  xxyi,  p.  494,  and  in  the  Proceed- 
ings of  the  Institute  of  Civil  Engineers. 

TUIo  has  published  in  the  Nautical  Beview  {Morslcoi  Sbomik)  an  in- 
teresting paper  on  the  slopes  and  ranges  between  high  and  low  water 
in  the  rivers  of  European  Bussia.  For  the  Volga  the  range  is  12  feet 
at  Astrachan,  and  the  average  range  throughout  the  whole  length  of 
the  river  is  ^.6  feet.  For  the  Duna  the  range  is  9  feet  at  Biga,  and 
25.2  feet  on  the  average  for  the  whole  river.    (Nature^  xxvi,  p.  543.) 

Blr.  G.  H.  Darwin  states  that  a  misprint  in  a  tidal  report  of  1872  has 
affected  all  the  reductions  of  tides  since  that  time,  and  in  place  of  re- 
peating the  laborious  computations  he  endeavors  to  compute  the  maxi- 
mum effect  which  this  error  can  have  produced.  His  memoir  is  said 
to  have  contained  suggestions  of  a  new  method  of  procedure  of  the 
harmonic  analysis  of  the  tides  of  long  periods.    (Nature^  xxvi,  p.  465.) 

Yomol  has  published  the  chemistry  of  the  Norwegian  North  Atlan- 
tic expedition,  in  which  he  discusses  the  quantity  of  air  and  carbonic- 
acid  gas,  and  of  the  salt  in  the  sea  water ;  his  apparatus  for  obtaining 
samples  at  any  depth  was  invented  by  Captain  Wills.  The  apparatus 
for  boiling  out  the  gases  was  that  recommended  by  Jacobsen,  with 
the  addition  of  a  beautiftil  slide  valve  invented  by  Dr.  Behrens.  Ninety- 
four  samples  of  air  extracted  from  water  taken  at  various  depths  give  the 
volume  of  oxygen  varying  between  33.7  and  36.7  for  the  service  water. 
He  finds  the  lowest  oxygen  33.64,  and  the  highest  34.14.  The  results  of 
the  "Challenger^  observations  were  35.01  and  32.35.  {Nature^  xxv, 
p.  338.) 

Dr.  Tomoe  states,  in  reference  to  the  effect  of  depth  on  the  oxygen, 
''The  proportion,  which  at  the  surface  is  35.3  per  cent.,  diminishes  at 
first  rapidly,  then  slowly,  to  32.5  per  cent,  at  a  depth  of  300  fetthoms, 
after  which  it  keeps  constant."  Buchanan  remarks  that  the  percentage 
of  oxygen  must  depend  largely  upon  the  time  elapsed  since  the  water 
of  the  respective  depths  was  in  contact  with  the  atmosphere.  As  to 
the  carbonic  acid  Tomoe  finds  52.78  milligrams  per  liter  of  water  pres- 
ent in  the  carbonates,  and  43.64  milligrams  present  in  the  bicarbonates 
contained  in  the  sea  water.  He  gives  an  elaborate  table  of  the  expan- 
sion of  sea  water  with  temperature.  The  quantity  of  solid  residue  in 
sea  water  is  shown  upon  charts  that  clearly  demonstrate  the  distri- 
bution of  the  water  ^m  the  Atlantic  and  the  Polar  regions.  In  gen- 
eral^ Tomoe's  work  must  be  recognized  as  giving  a  great  impetus  to 
the  chemical  study  of  sea  water.    {Nature^  xxv,  p.  411.) 

d  Climate  and  Biology. 

Dr.  T.  L.  Whitehead  has  published  his  researches  based  on  fifty  yearrf 
consecutive  observation  on  the  climate  of  Ventnor,  in  the  Isle  of  Wight, 
and  the  diseases  peculiar  to  the  climate  of  that  locality,  thereby  mak- 
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ing  important  contributions  to  the  work  of  the  late  Dr.  Mont.    {Nature^ 
XXV,  p.  34.) 

Tyndall's  essays  on  the  floating  matter  of  the  air  have  been  repub- 
lished in  convenient  form^  and  should  serve  to  stimulate  research.  Id 
this  important  field  meteorological  observers  can  probably  best  promote 
the  study  of  the  relations  of  climate  to  disease  by  regarding  or  preserv- 
ing daily  results  of  observations  upon  atmospheric  dust.  {Naturej  xxv, 
p.  6.) 

Professor  Frankland,  in  an  interesting  lecture  on  climate  of  town  and 
country,  explains  the  chief  things  affecting  climate,  such  as  the  direct 
sunshine,  and  especially  the  fact  that  the  warmth  of  the  air,  as  distin- 
guished from  the  sunshine,  depends,  first,  upon  the  nature  of  the  sur- 
face of  the  land  and  the  presence  of  the  ocean,  and,  secondly,  upon 
the  absorption  by  the  atmosphere,  by  invisible  aqueous  vapor,  by  clouds, 
fog,  dust,  and  smoke.  He  especially  dwelt  upon  the  nature  of  Londoo 
smoke  fogs  due  to  the  imperfect  burning  of  bituminous  coal,  and  in 
ordinary  grates  rather  than  in  the  factory  furnaces.  He  says  that  were 
aqueous  vapor  alone  in  the  air  it  would  never  produce  fog,  but  condense 
at  once  to  large  particles  and  at  once  fall  as  rain;  when,  however, dost 
or  smoke  particles  are  present  in  the  air  the  minute  spherules  of  fog  are 
immediately  formed  around  them  as  nuclei.  He  thinks  that  a  law  for- 
bidding the  importation  of  bituminous  coal,  and  requiring  the  use  of 
either  coke  or  smokeless  coal  or  gas,  is  the  only  method  of  preventing 
the  London  fogs  that  seriously  injure  the  health  of  the  inhabitants. 
(Nature J  xxvi,  p.  382.) 

Oyon  communicates  to  the  Paris  Academy  the  results  of  experiments 
on  the  action  of  high  atmospheric  pressure  on  the  animal  organism.  He 
finds  that  oxygen  is  not  a  special  poison  for  the  organism.  Animals 
die  at  high  atmospheric  pressure  simply  because  the  carbonic  acid  (the 
chief  excitant  of  the  vasomotor  and  respiratory  centers),  diminishes  con- 
siderably the  circulation  and  respiration,  stopping  the  former  because  of 
too  great  lowering  of  blood  pressure,  and  the  latter  because  of  apnea. 
The  heart-beats  are  accelerated  for  the  same  reasons ;  the  oxygen  in- 
creases the  action  of  the  accelerating  nerves,  while  the  moderating 
action  of  the  pneumogastric  nerves  is  lessened  through  failure  of  car- 
bonic acid.    [Nature,  xxv,  p.  428.) 

J.  £.  Olark  states  that  since  1878  observations  have  been  regularly 
made  at  thirty  stations  in  Oreat  Britain  on  the  first  appearance  of  bads, 
flowers,  &c.,  of  a  selected  series  of  thirty  flowers.  The  detailed  results 
have  been  published  in  the  Natural  History  Journal,  The  averages  for 
all  these  900  observations  of  thirty  plants  at  thirty  stations  give  an  accn- 
late  method  of  comparing  the  climates  of  the  respective  years.  These 
averages  are  as  follows,  reckoning  by  days  from  January  1  onward :  For 
1878, 93 ;  1879, 116;  1880, 103 ;  1881,  111 ;  mean  of  all,  105.3.  He  con- 
dudes  that  the  weather  during  a  given  period  is  of  less  effect  than  that  of 
the  preceding  months.    It  is  to  be  earnestly  recommended  to  amateur 
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meteorologists  and  lovers  of  botany  that  they  keep  a  close  and  extensive- 
lecord  of  the  bndding  and  blossoming  of  plants  and  buds  in  their  neigh- 
borhood.   {Naturej  xxv,  p.  553.) 

Dr.  Church  commonicates  to  the  Eoyal  Horticultural  Society  the 
results  of  experiments  he  has  had  made  at  Cirencester  during  the  last 
fifteen  years  to  ascertain  the  amount  of  salt  in  the  rain  brought  by 
autumnal  gales,  especially  from  the  southwest.  He  found  from  5  to  7 
grains  per  gallon,  while  the  ordinary  amount  was  only  5  grains.  The 
average  winter  amount  was  but  slightly  in  excess  of  the  average  sum- 
mer quantity.  He  noticed  that  in  Oakley  Park  one  side  of  the  trees 
was  severely  injured,  and  that,  if  no  rain  followed  for  a  few  days  after 
the  gale,  the  ssJt  sparkled  on  the  trees,  even  at  a  distance  of  thirty-fLve 
miles  from  the  sea.  The  salt  abstracted  the  moisture  from  the  leaf-cells 
and  formed  a  condensed  solution,  so  that  the  leaf  became  completely 
dried  up,  and  perished.  Mr.  McLachlan  added  that  salt  had  been  ob- 
served on  windows  at  Lewisham,  as  at  Croydon,  and  elsewhere.  Sir  J. 
D.  Hooker  remarked  that  Dalton  was  the  first  to  record  a  similar  fact  at 
the  beginning  of  this  century.  With  regard  to  beeches  withstanding  the 
gale  better  than  oaks,  as  mentioned  at  the  last  meeting,  it  was  elicited 
that  they  were  unhurt  at  Kew  and  Valewood,  Haselmere,  but  at  Ciren- 
cester, in  Dorsetshire,  and  Cornwall,  they  suffered  severely.  Mr.  Black- 
moor  exhibited  foliage  of  pears,  &c.,  from  Teddington,  some  of  which 
was  quite  unhurt;  of  other  trees  growing  adjacent  to  them  the  leaves 
were  much  injured.  Vines  and  peaches  showed  similar  differences.  He 
suggested  that  it  could  not  be  salt  in  this  case.  The  opinion  genersdly 
entertained  was  that  such  discrimination  was  due  to  the  trees  being  rel- 
atively hardy  and  less  hardy.    {Nature^  xxvi,  191.) 

Bev.  G.  Henslow  at  the  recent  meeting  of  the  Horticultural  Society 
gave  an  account  of  the  progress  he  had  made  in  compiling  statistics  for 
a  report  on  the  meteorological  phenomena  of  severe  winters,  and  the 
consequent  injury  to  plants.  He  had  obtained  particulars  of  severe 
winters  from  A.  D.  220  to  1880 ;  but  those  during  which  destruction 
of  and  injuries  to  plants  had  been  specially  recorded  were  the  follow- 
ing eight:  185I-'52,  1852-^53,  1859-'6a-?61, 1864-'65, 1878-^79,  1879-'80, 
1880-'81.  He  had  collected  all  the  information  he  had  at  present  been 
able  to  find  with  reference  to  these  winters,  and  had  drawn  up  first  a 
short  account  of  the  principal  meteorological  phenomena  of  the  year 
preceding  each  winter,  as  well  as  of  the  winter  itself,  as  the  behavior  of 
a  plant  under  frost  so  much  depends  upon  its  previous  condition;  in 
each  case  his  tables  give  details  of  injuries  to  and  losses  of  plant  oyer 
as  many  places  in  the  British  Isles  as  possible.  The  importance  of 
registering  meteorological  phenomena  and  the  losses  in  several  winters 
lay  in  the  fact  that  the  conditions  of  the  winters  respectively  differed 
in  many  ways  from  one  another.  The  consequence  was  that  the  im- 
mediate cause  of  plants  succumbing  to  frost  was  not  always  the  same. 
There  would  be  an  introduction,  dealing  with  Meveral  interesting  mat- 
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ters  bearing  on  meteorology  and  plant  injaries,  and  he  proposed  com* 
pleting  it  with  copious  indices,  so  that  no  difficulty  would  be  met  in 
finding  the  exact  behavior  of  every  plant  in  any  countiy  and  in  any 
winter.  A  discussion  followed,  in  which  the  great  importance  of  elabo- 
rating the  report  as  fully  as  possible,  and  of  speedily  publishing  it,  were 
insisted  on.    (NaturCj  xxv,  462.) 

Professor  Hunfalvi,  as  president  of  the  physical  section  of  the  Hun- 
garian Association  for  the  Advancement  of  Science,  made  an  important 
address  upon  the  meteorology  and  forestry  of  Hungary.  Owing  to  the 
immense  consumption  of  wood  for  fuel  in  that  country  the  destruction 
of  the  fM-est  is  proceeding  in  quantity.    {Nature^  xxvi,  p.  457.) 

Comu  has  studied  the  direct  absorption  of  atmospheric  vapors  aud 
gases  by  the  epidermis  of  the  leaves  and  stems  of  plants,  and  finds  that 
such  absorption  takes  place  directly  without  the  necessity  of  a  previous 
solution  in  water.  Thus,  growing  grapes  were  exposed  to  the  vapors  of 
heavy  oils  distilled  from  coal  tar,  and  the  sense  of  taste  easily  detected 
the  empyreumatic  substances  in  the  interior  of  the  pulp  and  the  x>ednn- 
Qle.    {NaturCy  xxv,  644.) 

A.  H.  Swinton  makes  out  a  relation  between  sun-spot  cycles  and 
the  appearance  of  rare  species  of  lepidoptera.  His  observations  are  con- 
tinuous firom  the  year  1832  to  1876.  For  some  species  their  maxima 
coincide  with  the  maxima  of  sun-spots,  but  for  other  species  the  coinci- 
dence is  with  the  minima  of  sun-spots.    (Nature^  x2lv,  684.) 

The  efiect  of  the  temperature  of  the  air  on  the  pitch  of  the  cricket's 
chirp  is  such  that  both  rise  together,  and  observations  of  temperature 
and  pitch  by  Miss  M.  W.  Brook  closely  verify  a  rule  given  by  a  writer 
in  the  Salem  Gazette,  namely :  ^<  Take  72  as  the  number  of  strokes 
per  minute  at  a  temperature  of  60^,  and  for  every  4  strokes  more  add 
one  degree  more  of  temperature ;  for  every  4  strokes  less  deduct  the 
same."  We  believe  this  is  the  newest  item  of  connection  between 
meteorology  and  entomology.  It  converts  the  chirping  cricket  into  a 
natural  thermometer.    {Nature^  xxv,  p.  229.) 

e  VULCANOLOGY  AND  SEISMOLOGY. 

Bev.  O.  Fisher  has  published  in  his  work  <<  On  the  Physics  of  the  Earth's 
Crust"  a  valuable  collection  of  facts  and  theories  relative  to  the  structure 
and  history  of  the  earth.  Among  other  things,  says  Mr.  E.  Hill,  it  seems 
to  be  fairly  well  established  that  the  contraction  of  the  earth  by  cool- 
ing is  inadequate  to  the  production  of  its  greater  inequalities.  The  earth 
isnot  so  homogeneous  as  required  by  the  hypothesis  of  cooling  from  a 
molten  globe.  A  plastic  or  fluid  substratum  best  explains  many  facts 
of  the  present  epoch.    (Nature^  xxn,  434.) 

Many  of  Mr.  Fisher's  conclusions  are,  however,  controverted  by  A.  H. 
Green.    (Nature^  xxv,  481.) 
.  The  Seismological  Commission  of  S  witzerand  have  published,  in  Fi-ench 
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and  German,  an  excellent  text-book  on  earthquakes,  by  Professor  Heim, 
and  have  received  a  great  mass  of  information  in  reference  to  the  earth- 
quake of  December  29  to  31, 1879.  Forel  states  that  it  consisted  of  three 
chief  shocks  and  a  dozen  small  ones.  The  first  strong  shock  was  experi- 
enced over  an  ellipse  200  miles  long  and  100  miles  wide,  whose  axis  was 
parallel  to  the  main  chain  of  the  Alps.  Its  intensity  at  Geneva  reached 
7  on  the  scale  oiT  10  proposed  by  Forel.  The  accurate  observation  of 
time,  intensity,  and  direction  of  shock  is  the  one  thing  necessary  in  order 
to  advance  our  knowledge  of  the  sources  and  causes  of  earthquakes. 
(Mature,  xxv,  p.  251.) 

Prof  John  Milne,  of  the  Imperial  Oollege  of  Engineering,  Tokio,  has 
read  before  the  Seismological  Society  of  Japan  a  paper  on  the  distri- 
bation  of  earthquakes  in  Japan.  His  work  is  based  on  observations  of 
very  many  correspondents  throughout  Japan.  He  shows  in  a  remark- 
able manner  how  a  large  mountain  range  absorbs  earthquake  energy, 
and  again  if  instruments  of  ordinary  sensitiveness  could  be  used  through- 
out Japan  there  would  be  on  the  average  at  least  1,200  earthquake 
shocks  per  year,    {yaturej  xxv,  pp.  613,  614.) 

Professor  Milne  publishes  in  the  Japan  Gazette  a  Japanese  earth- 
quake chronology  extending  fipom  295  B.  0.  to  1864  A.  D.  Notwith- 
Btanding  the  frequency  of  earthquakes  in  Japan  the  native  chroniclers 
have  always  carefully  recorded  them.    {Nature^  xxvr,  p.  17.) 

Professor  Milne  says  that,  in  1879,  he  commenced  a  series  of  experi- 
ments with  pendulums,  microphones,  and  other  apparatus,  and  special 
pains  were  taken  to  insure  that  the  noises  recorded  were  due  to  actual 
earthquakes,  since  the  apparatus  was  so  sensitive  that  a  small  pebble 
dropped  upon  the  grass  at  a  distance  of  several  feet  was  easily  heard 
in  the  telephone  and  recorded  by  a  swing  of  the  needle  of  the  galva- 
nometer. In  fact,  one  of  these  pieces  of  apparatus  was  converted  into 
a  "thief  detector"  by  arranging  it  so  it  rang  a  bell  whenever  tremors 
were  produced  by  the  footsteps  of  persons  passing  through  the  yard. 
The  Japanese  observers  seemed  to  be  animated  by  the  hope  that  the 
study  of  these  small  tremors  will  ultimately  enable  them  to  predict  the 
larger  and  more  important  ones.    {Nature^  xxvi,  p.  125.) 

In  a  report  on  the  earthquake  phenomena  of  Japan,  Professor  Milne 
states  besides  the  several  seismic  centers  within  that  island  there  are 
also  several  in  the  open  sea  outside  that  island.  He  describes  the  re- 
sults of  exx>eriments  as  to  artificial  earthquakes,  namely,  the  explosion 
of  dynamite,  the  falling  of  a  heavy  iron  ball,  &c.    {Ifaturej  xxvi,  p.  464.) 
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GENEBAL. 

The  year  1882  has  witnessed  a  marked  physical  progress,  which  is 
nowhere  so  surprising  as  in  the  department  of  electricity.  Of  the  four 
hundred  and  thirty  titles  noted  for  the  preparation  of  these  abstracts, 
two  hundred  and  four,  or  nearly  one-half,  are  upon  subjects  connected 
with  electricity  and  magnetism. 

In  his  inaugural  address  as  professor  of  applied  mathematics  in 
Owens  College,  Manchester,  Dr.  Schuster  considers  the  influence  of 
mathematics  on  the  progress  of  physics,  tracing  it  from  the  time  of 
Galileo,  the  founder  of  mathematical  physics,  on  the  one  side,  and  of 
Baptista  Porta  and  natural  magic  on  the  other,  to  the  union  of  the  two 
in  the  science  of  today.  He  says:  <<The  most  important  of  all  the 
fdnctlons  of  mathematical  physics,  and  perhaps  the  only  one  through 
which  mathematics  has  had  an  unmitigated  beneficial  influence  on  the 
progress  of  physics,  is  derived  from  its  power  to  work  out  to  their  last 
consequences  the  assumptions  and  hypotheses  of  the  experimentalist. 
All  our  theories  are  necessarily  incomplete,  for  they  must  be  general 
in  order  to  avoid  insurmountable  difficulties.  It  is  for  the  mathemati- 
cian to  find  out  how  far  experimental  confirmation  can  be  pushed,  and 
where  a  new  hypothesis  is  necessary."  {Naturej  February,  1882,  xxv, 
p.  397.) 

Boche,  in  a  memoir  upon  the  internal  state  of  the  terrestrial  globe, 
proposes  the  hypothesis  that  the  earth  is  composed  of  a  solid  nucleus 
covered  with  a  less  dense  layer,  partially  liquid,  perhaps,  to  a  certain 
depth.  {Mem.  Acad.  8ci.^  Montpellier^  1881;  J.  Phy%.^  October,  1882,  II, 
I,  p.  462.) 

Sir  William  Thomson  has  called  attention  to  a  thermodynamic  accele- 
ration of  the  earth's  rotation,  due  to  the  action  of  the  sun  upon  the  ter- 
restrial atmosphere.  He  concludes  that,  in  the  course  of  a  century,  a 
chronometer  B  (regulated  to  sidereal  time  day  by  day  and  year  by  year) 
would  be  in  advance  of  a  chronometer  A  (regulated  to  sidereal  time  at 
the  commencement  of  the  century,  and  keeping  absolute  time  since)  by 
2.7  seconds  in  virtue  of  this  thermodynamic  acceleration,  and  behind  it 
by  25  seconds  in  consequence  of  the  retardation  due  to  the  tides,  the 
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final  result  being  a  loss  of  22.3  seconds,  agreeing  with  that  given  by 
Adams.    {J.  Phya.j  February,  1882,  II,  i,  p.  61.) 

Sherman  has  studied  the  effect  of  the  support  on  the  oscillations  of  a 
pendulum.  The  decrement  of  the  arc  could  not  be  represented  by  a 
smooth  curve,  and,  on  examination,  it  was  found  to  be  due  to  small 
movements  of  the  stand  not  synchronous  with  those  of  the  pendulnin. 
This  resulted  in  one  case  fiK>m  the  nature  of  the  ground  on  which  the 
stand  rested,  in  another  £rom  the  varying  tightness  of  the  joints  of  the 
stand  due  to  the  dryness  of  the  wood,  and  in  a  third  from  the  vibration 
of  a  clock  on  the  same  wall.  {Am.  J.  8ci.y  September,  1882,  in,  xxiv, 
p.  175.) 

Jolly  has  applied  the  balance  to  the  determination  of  the  mean  density 
of  the  earth.  To  each  arm  of  the  balance  a  rod  21.5  meters  long  was 
attached,  carrying  pans  at  the  upper  and  lower  ends.  The  weights  were 
balls  of  glass  fiUed  with  mercury  and  weighing  5  kilograms.  Two  of 
these  weights  were  placed  in  the  upper  pans,  and  equilibrium  obtained 
by  adding  weights,  the  displacement  being  observed  by  means  of  a 
mirror,  scale,  and  telescope.  One  of  the  weights  being  transferred 
to  the  lower  pan,  its  weight  was  found  to  be  increased  by  31.713 
milligrams.  Introducing,  now,  a  sphere  of  lead  0.995  meter  in  diameter 
and  weighing  5,775.2  kilograms,  beneath  the  lower  pan,  the  increase  of 
weight  was  found  to  be  32.059  milligrams,  a  mean  difference  in  a  series 
of  experiments  of  0.589  milligram.  From  this  the  mean  density  of  the 
earth  is  calculated  as  5.692,  a  number  higher  than  that  usually  given, 
but  correct  probably  for  the  locality  (Munich).  (J.  Phys.^  May,  1882, 
II,  I,  p.  231.) 

Wolf  has  carefully  examined  and  identified  the  various  standards  of 
weight  and  measure  which  are  deposited  in  the  Observatory  of  Paris. 
These  are:  1st,  the  stqiudards  known  as^Matoisedu  P^rou,"  and ''la 
toise  du  Nord,''  both  in  excellent  condition;  2d,  the  four  compound 
rules  of  copper  and  platinum  used  for  measuring  bases,  the  pendulom 
rule  of  Borda  and  Gassini,  a  meter  and  double  meter  in  iron,  and  one 
of  the  four  original  standard  meters  of  platinum,  the  others  being  the 
meters  of  the  Archives,  of  the  Conservatoire,  and  of  the  Commission  des 
Ponts  et  Chauss^es,  respectively;  3d,  two  of  the  four  original  platinam 
kilograms,  the  others  being  the  kilogram  of  the  Archives,  and  the  kilo- 
gram of  the  Conservatoire ;  and  4th,  the  four-meter  copper  rule  of  Lenoir 
used  by  Lavoisier,  Borda,  and  the  Commission  of  1798  in  comparing  the 
toises  and  standardizing  the  meter.  {J.  Phys.^  June,  1882,  U,  i,  p.  253; 
Ann,  Chim.  Phys.y  January,  1882,  V,  xxv,  p.  5. 

Wead  has  suggested  a  simple  mode  of  changing  the  gear  of  an  ordi- 
nary screw-cutting  lathe  so  as  to  allow  threads  of  one  millimeter  pit<^h 
to  be  cut  by  it.  It  is  based  on  the  assumption  that  one  inch  equals  25.4 
millimeters;  which  differs  from  the  fact  by  only  i-nAnnr  part.  The  lathe 
is  first  geared  so  as  to  cat  a  screw  of  20  threads  to  the  inch,  a  gear  of 
100  teeth  being  on  the  feed-screw.    Then  this  gear  of  100  teeth  is  re- 
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placed  by  one  of  127,  and  the  pitch  will  be  one  millimeter.  {Am.  J.  8ci.y 
March,  1882,  in,  xxm,  p.  176.) 

Mascart  has  exx>erimented  with  a  new  form  of  apparatus  devised  to 
determine  variations  in  the  intensity  of  gravfty  at  different  places  by 
noting  the  height  of  the  mercury  column  which  balances  the  elasticity 
of  the  same  mass  of  gas  at  a  constant  temperature.  It  resembles  a 
siphon  barometer,  but  the  shorter  leg  is  closed,  confining  above  the  mer- 
cury within  it,  carbon  dioxide  gas.  The  longer  leg  is  open  and  contains 
a  meter  column  of  mercury.  The  author  believes  it  will  compare  &vor- 
ably  in  sensibility  with  the  pendulum.  (Oamptes  BendttSj  July,  XOY,  p. 
126.)  In  a  subsequent  communication,  Mascart  gives  the  results  of  some 
measurements  taken  with  this  gravity  barometer  at  various  places  in 
the  north  of  Europe,  confirming  his  previous  opinion.  ( Oomptea  Bendus^ 
October,  xov,  p.  631.) 

An  ingenious  deep-sea  sounding  apparatus  has  been  devised  by  a 
Bussian  naval  officer.  It  consists  of  a  piece  of  lead,  a  small  wheel  with 
a  contrivance  for  registering  the  number  of  revolutions,  and  a  float.  A» 
the  apparatus  sinks,  the  wheel  revolves  and  registers  the  depth.  On 
reaching  the  bottom  the  lead  is  detached  and  the  float  brings  the  rest 
of  the  instrument  to  the  surface.     {N^ature^  March,  1882,  xxv,  p.  471.) 

MECHAiaOS. 

1.  Of  Solids. 

Greenhill  has  determined  mathematically  the  greatest  height  con- 
sistent with  stability  that  a  vertical  pole  or  mast  can  be  made,  and  the 
greatest  height  to  which  a  tree  of  given  proportions  can  grow.  He  finds, 
for  example,  that  90  meters  is  the  maximum  height  for  a  pine  tree  half 
a  meter  in  diameter  at  the  base.    (J.  Phys.j  July,  II,  i,  p.  337.) 

Oolson  has  observed  that  the  increase  of  carbon  absorbed  by  a  new 
iron  disk  when  heated  in  charcoal  over  one  already  partially  carburized^ 
is  only  apparent,  being  due  to  the  reaction  of  the  iron  upon  the  carbon- 
ous  oxide.  Hence,  on  heating,  oxygen  is  evolved.  For  a  given  temper- 
ature, therefore,  he  maintains  that  the  coefficient  of  diffusion  of  carbon 
into  iron  is  constant ;  at  least  until  the  limitfor  steel  has  passed.  Silidum 
diffuses  with  great  ease  also.  A  platinum  wire,  immersed  in  lampblack 
which  was  proved  to  be  free  from  silica,  placed  in  an  earthen  crucible, 
was  found  to  be  silicified  after  the  whole  had  been  heated  in  a  forgo 
fire;  and  the  lampblack,  on  burning,  left  a  residue  of  white  silica.  On 
longer  heating,  the  platinum  becomes  brittle  and  acquires  the  composi- 
tion Si  Pts.  If  silica  be  mixed  with  the  lampblack  a  stiU  higher  com- 
pound. Sit  Pts,  results,  having  a  density  of  14.1,  and  fiising  at  the  same 
temperature  as  ordinary  glass.  The  author  believes  that  the  silica  dif- 
fuses as  such  and  not  as  silicium.  Iron  heated  with  a  mixture  of  silica 
and  carbon  gives  a  crystalline  silicide  of  density  6.6,  containing  15  per 
cent,  of  silicium.    Oolson  considers  that  silicium  may  be  gaseous  5  as 
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Berthelot  supposes  carbon  to  be.  {Oamptes  ReriduSy  Janaary,  xcnr,  p. 
20.)  In  a  note  following  this  paper  YioUe  mentions  a  fact  observed  by 
liim  in  1878,  while  melting  some  palladium,  which  shows  the  ready  dif- 
fusibility  of  carbon.  The  crucible  used  was  of  porcelain,  supported  in 
an  outer  one  of  plombagine.  After  heating  to  150(P,  this  porcelain 
crucible  was  so  permeated  with  carbon  as  to  have  exteriorly  the  ap- 
pearance of  a  carbon  crucible.  The  depth  to  which  the  plombagine  pen- 
etrates is  proportional  to  the  time  of  heating.  {Comptes  RctuIuSj  Jann- 
ary,  xoiv,  p.  28.) 

Marsden  has  made  use  of  this  ready  diffusion  of  carbon  in  his  theory 
of  the  cementation  process.  He  believes  that  the  carbon  in  the  state  of 
impalpable  powder  diffuses  into  the  bars  of  iron  during  the  heating, 
when  they  are  expanded  and  softened,  thus  converting  them  into  steel 
{Ann.  Chim.  Phys.^  August,  V,  xxvi,  p.  668.) 

Spriog  has  submitted  to  compression  the  variety  of  sulphur  obtained 
in  vesicles  by  Saint-Olaire  Deville,  which  is  insoluble  in  carbon  disnl- 
phide.  Under  a  pressure  of  8,000  atmospheres  at  13^  hard  pale  yel- 
low blocks  were  produced,  4.21  per  cent,  of  which  was  soluble  in  car- 
bon disulphide  and  had  been  therefore  transformed  into  the  octohednJ 
variety.  Hence  the  density  of  the  vesicular  sulphur  is  less  than  that 
of  octohedral  sulphur.  By  obtaining  the  specific  gravity  of  these  blocks 
at  different  temperatures,  Spring  measured  the  expansion  and  calca- 
lated  for  vesicular  sulphur  the  density  1.9d0,  the  same  as  prismatic  sul- 
phur. It  expands  regularly  up  to  43^,  then  contracts  again,  so  that  at 
80^  it  has  the  same  specific  gravity  as  at  zero.  {Nature,  January,  1882, 
XXV,  p.  231.) 

Kayser  has  studied  the  condensation  of  gases  on  the  surfaces  of  solids, 
a  phenomenon  to  which  he  gives  the  name  ^'  adsorption."  The  gases 
used  were  carbon  dioxide,  sulphurous  oxide,  and  ammonia,  and  the  ad- 
sorptive  effect  was  noted  (1)  in  the  empty  glass  vessel,  (2)  in  the  same 
filled  with  coarsely  pounded  glass,  (3)  in  the  vessel  filled  with  brass 
and  wrought-iron  turnings.  By  noting  the  pressure  produced  in  the 
vessel  by  a  given  volume  of  gas,  the  adsorption  was  determined.  With 
the  solids  given  it  was  in  the  order:  empty  vessel,  iron,  brass,  glass 
powder.  Sulphurous  oxide  was  least  condensed  by  the  empty  vessel, 
most  by  the  glass  powder.  On  the  empty  vessel,  OOs  was  condensed 
equally  with  NH3 ;  on  the  metallic  surfaces  equally  with  SOt,  and  on 
the  glass  surfaces  less  than  either.  {Wied.  Ann.^  XY,  p*  634;  Naturej 
June,  XXVI,  p.l39.) 

Berthelot  has  investigated  the  absorptive  action  of  platinum  for 
oxygen  and  hydrogen  gases,  and  shows  that  a  suboxide  and  two  hy- 
drides are  produced  by  it.  The  so-called  catalytic  action  of  platinum 
is  therefore  due  to  a  definite  reduction  which  takes  place  in  presence 
of  oxygen  and  of  hydrogen,  water  being  formed.  The  inflammation  of  a 
mixture  of  oxygen  and  hydrogen  by  platinum  is  due  to  the  formation 
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of  the  least  stable  hydride,  and  its  reduction  by  oxygen,  both  processes 
evolving  heat.    (Oomptes  Bendusy  May,  xorv,  p.  1377.) 

Debray  has  examined  certain  alloys  of  zinc  with  the  platinum  met- 
als which  are  peculiar.  That  with  osmium  takes  fire  almost  explo- 
sively on  heating  to  300^  G.  The  alloys  of  rhodium  and  ruthenium,  but 
especially  iridium,  suddenly  evolve  a  large  amount  of  heat  when 
raised  to  the  same  temperature.  The  author  regards  these  changes  as 
physical,  isomeric  modifications  being  produced  with  the  evolution  of 
heat.  (Oomptes  Bendus,  June,  xgiy,  p.  1557.) 

2.  0/ Liquids. 

Koch  has  determined  the  influence  of  temperature  upon  the  constant 
of  internal  fiiction  of  mercury,  measuring  the  time  required  by  a  given 
quantity  of  mercury  to  pass  through  a  capillary  tube  from  one  reservoir 
to  another  under  a  known  pressure  and  at  a  determined  temperature 
The  result  shows  that  this  constant,  like  that  of  other  liquids,  dimin- 
ishes as  the  temperature  rises,  at  first  rapidly,  then  more  slowly,  accord- 
ing to  an  equation  given  in  the  memoir.  The  numerical  valuesT  agree 
with  those  previously  obtained  by  Warburg.  ( Wied.  Ann.,  xrv,  p.  1; 
J.  Phys.y  April,  n,  i,  p.  186.) 

In  the  report  for  1881,  Bjerknes's  hydrodynamio  apparatus  was  men- 
tioned. Bertin  has  given  a  much  fuller  account  of  it,  illustrated  with 
woodcuts.    {Ann.  Ohim.  Phys.^  February,  V,  xxv,  p.  267.) 

Decharme  has  repeated  these  experiments  and  has  extended  them, 
using  in  place  of  pulsating  or  vibrating  bodies  currents  in  air  or  water, 
either  continuous  or  interrapted.  Modifying  the  old  experiment  of 
Clement  Desormes,  in  which  a  disk  is  attracted  when  placed  dose  to  a 
jet  of  gas  thrown  normally  against  it,  by  employing  a  jet  of  water,  the 
author  finds  a  tin  plate  a  square  decimeter  in  area  strongly  attracted 
when  placed  2  or  3™™  from  the  aperture.  With  liquids  only  one  disk 
is  required,  and  this  is  fixed,  the  jet  being  movable.  When  held  4  or 
5mm  f^m  lY^^  plate  the  attraction  is  veiy  decided.  This  the  author 
calls  a  hydro-electro  magnet.  Using  two  tubes,  one  with  a  thick  edge 
and  the  other  with  a  thin  one,  the  phenomenon  of  an  electro-magnet 
with  two  unlike  poles  is  obtained.  Hydro-induction  the  author  has 
also  produced.    {Ann.  Chim.  Phys.y  April,  V,  xxv,  pp.  664,  670.) 

The  extremely  discordant  results  of  experiments  to  measure  the  co- 
elCBcient  of  difihsibility  of  liquids  has  led  to  new  determinations  by 
Wroblewsky,  using  a  photometric  method.  Using  solutions  of  chemi- 
cally pure  salt,  of  three  different  densities,  he  finds  that  for  a  given 
time  and  within  the  limits  of  concentration  indicated,  the  coefficient  of 
diffusibility  diminishes  proportionally  to  the  quantity  of  salt  in  solu- 
tion.   ( Wied.  Ann.j  xvi,  p.  606 ;  J.  Phys.,  January,  n,  i,  p.  39.) 

Martini  produces  diffusion  figures  by  the  following  means:  In  a  glass 
vessel  two  liquids  are  placed,  of  nearly  the  same  density;  as,  for  ex- 
ample, water  and  a  solution  of  salt  or  sugar.    They  are  left  at  rest  for 
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an  hour.  Then  a  capillary  tube  entering  the  bottom  of  the  vessel  i8 
connected  by  a  rnbber  tube  'with  a  moveable  vessel  of  colored  alcohol. 
As  this  alcohol  enters  the  vessel  through  the  capillary  tube  it  rises  as 
a  thin  spiral  thread,  spreading  into  fine  tree-shaped  figures  on  reaching 
the  lighter  liquid.  If  the  heavier  liquid  be  used  in  place  of  the  alcohol, 
umbrella-shaped  figures  are  produced.  {N^aturCy  July,  xxvi,  p.  309 ;  J. 
P/ty«.,  November,  II,  i,  p.  620.) 

Wrightson  and  Boberts  have  communicated  further  results  on  the 
density  of  liquid  metals  obtained  with  their  oncosimeter.  They  obtamed 
for  copper  8.217,  lead  10.37,  tin  7.025,  zinc  6.487,  silver  9.51,  iron  (No.  4 
foundry,  Cleveland)  6.88.  (Nature^  February,  1882,  xxv,  p.  356.) 
.  The  specific  gravity  of  melted  steel  has  been  determined  by  Alezijew 
by  Petruschewsky's  method.  An  open  porcelain  tube  was  immersed  in 
liquid  steel  to  a  given  depth,  and  air  waB  forced  into  it  until  it  bubbled 
up  through  the  melted  mass.  By  means  of  an  attached  manometer, 
the  pressure  was  read  off;  and  knowing  this  and  the  depth  the  density 
is  easily  computed.  It  was  found  to  be  8.06,  and  therefore  greater  than 
solid  steel.    (Sature^  June,  1882,  xxvi,  p.  138.) 

Angstrom  has  studied  the  increase  in  volume  produced  when  water 
absorbs  a  gas,  using  for  this  purpose  air,  nitrogen,  carbonous  oxide^ 
oxygen,  hydrogen,  and  carbon  dioxide.  For  each  of  these  gases  the 
increase  in  volume  was  proportional  to  the  quantity  of  gas  absorbed. 
Galling  the  increase  in  volume  which  a  liquid  undergoes  in  absorbing 
unit  volume  of  a  gas — ^the  coefScient  of  expansion  by  absorption,  he  finds 
this  value  to  be  for  N  0.00145,  air  0.00140,  CO  0.00127,  O  0.00116,  H 
0.00106,  CO,  0.00125,  HOI  0.00097,  NH3  0.00077,  and  SO,  0.00091.  ( WW. 
Ann.y  V,  rv,  p.  297  j  J.  Phys.,  June,  II,  i,  p.  288.) 

Leconte  has  called  attention  to  the  very  general  error  in  physical 
text  books  concerning  the  attraction  and  repulsion  of  small  floating 
bodies,  and  has  given  the  true  theory  of  the  phenomenon  founded  upon 
the  surface  tension  of  the  liquid,  and  involving  the  two  fkmdamental 
principles  of  capillarity,  viz,  1st,  that  the  elastic  reaction  is  inversel} 
proportional  to  the  radius  of  curvature  of  the  meniscus;  and  2d,  that 
the  same  contractile  reaction  tends  to  reduce  the  perimeter  to  the 
smallest  which  can  be  inclosed  by  its  actual  boundary.  (Am.  /•  8ei.y 
December,  m,  xxix,  p.  416.) 

Plateau  has  described  to  the  Belgian  Academy  a  capillary  arrange- 
ment which  seems  at  first  capable  of  realizing  a  perpetual  motion.  A 
capillary  tube  is  inserted  obliquely  in  distilled  water  so  that  the  latter 
nearly  fills  it.  Into  this  liquid  column  at  the  top  dips  the  small  orifice 
of  another  tube,  which  reaches  a  little  way  in  the  same  oblique  direc 
tion,  then  turns  downwards,  the  vertical  portion  being  wider,  and  not 
reaching  the  water.  Suppose  this  bent  tube  filled  with  water.  It  then 
forms  a  siphon,  the  shorter  branch  of  which  is  immersed  in  a  liquid  in 
equilibrium,  while  the  longer  descends  several  centimeters  bdow  the 
surface  of  that  liquid.    It  appears,  therefore,  as  though  the  water  should 
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flow  incessantly  throagh  the  siphon,  and  regaining  the  vessel  be  engaged 
in  perpetoal  circnlation.  As  a  matter  of  fact,  however,  the  water  is  drawn 
apwards  in  the  vertical  portion  of  the  tube,  until  its  free  surface  reaches 
a  oertain  portion  of  the  oblique  part  of  the  same  tube,  when  it  stops. 
The  author  accounts  for  these  results  by  suction,  exerted  by  the  small 
concave  liquid  surface  between  the  two  tubes.  (Nature,  April,  xxv,  p. 
614;'  PAiZ.  Mag.y  May,  V,  xin,  p.  379.) 

Wroblewsky  has  studied  the  influence  which  the  quantity  of  gas  dis- 
solved in  a  liquid  has  on  its  superflcial  teusion,  and  concludes  that,  in 
the  case  of  carbon  dioxide,  there  is  a  remarkable  relation  between  the 
laws  of  its  solubility  in  water  and  the  superficial  tension  of  the  liquid. 
This  relation  he  expresses  thus :  1st.  The  product  of  the  surface  ten- 
sion a  by  the  pressure  P  under  which  the  gas  is  confined,  is  propor- 
tional to  the  coefficient  of  saturation  S,  which  corresponds  to  this  press- 
are.  2d.  The  pressure  remaining  constant  and  equal  to  n  atmospheres 
(n  being  greater  than  unity),  it  results  from  the  laws  of  solubility  that 
the  quotient 

Cp}p  =  -"^  VP)p  =  > 
diminishes  with  the  lowering  of  the  temperature.    Experiment  shows 

that  in  this  case  the  ratio  of  the  tensions  corresponding  to  these  press- 

mes  diminishes  also.    {Comptes  Rendus,  August,  xcv,  284.) 

Sresnevsky  has  measured  the  cohesion  of  aqueous  solutions  of  zinc 
chloride  by  the  two  methods  of  Quincke:  1st,  measuring  the  height  of 
the  liquid  in  a  capillary  tube;  and  2d,  observing  the  flat  bubbles  of  air 
on  the  surface  of  the  liquid,  covered  with  a  glass.  As  a  mean  he  flnds 
that  the  cohesions  respectively  of  8.00  mgrms.,  of  8.77  mgrms.,  and  of 
8.71  mgrms.  correspond  to  solutions  of  83  x>er  cent.,  46  per  cent.,  and  20 
per  cent,  of  chloride  of  zinc.  (J.  Soc.  Phys.  Okim.  Busse,  xxn,  p.  242 ;  J, 
Phy8.y  December,  U,  i,  p.  576.) 

Elie  has  contrived  an  apparatus  for  studying  the  laws  of  the  flow  of 
hquids  in  tubes,  which  is  at  once  simple  and  sensitive.  It  is  a  sort  of 
Wheatstone's  bridge;  the  liquid  coming  from  a  reservoir  divides  and 
passes  through  the  two  tubes  to  be  compared.  At  the  point  where  they 
join  the  main  tube  two  other  tubes  pass  toward  each  other  and  termi- 
nate in  a  flask,  a  thin  film  of  metal  being  suspended  between  their  ends. 
If  the  two  branches  are  identical  In  resistance,  there  is  do  flow  through 
the  lateral  tubes,  and  the  fllm  remains  motionless.  Hence  when  the 
film  is  motionless  the  same  quantity  of  liquid  passes  through  each  tube. 
The  same  arrangement  acts  admirably  with  gases.  (J.  Phys.,  October,  II, 
I,  p.  459.) 

A  rheometer  for  measuring  currents  of  water,  at  different  depths, 
has  been  devised  by  Scardona.  The  water  current  acts  on  two  screw 
vanes  on  a  horizontal  shaft  in  a  case  attached  to  a  vertical  rod.  A  flat 
vane  keeps  this  shaft  parallel  with  the  current,  and  at  intervals  it  actu- 
ates, by  means  of  an  endless  screw  and  wheel- work,  a  lever  attached  to 
H.  Mis.  26 30 
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a  rubber  capsule  at  the  eud  of  a  metallic  tube,  tbroagh  whiehf  and  the 
attached  flexible  tube,  the  resulting  pulses  pass  to  the  x)ortable  signal 
bell.    The  apparatus  is  compact  and  easily  adjusted.    {Nature^  January, 

1882,  XXV,  p.  290.) 

3.  Of  Oases. 

Hannay  has  made  an  extended  series  of  experiments  to  obtain  ao 
absolutely  vacuous  space  and  to  test  the  hypothesis  that  ordinary  mat- 
ter, and  not  the  ether,  is  the  medium  by  which  radiation  is  propagated. 
He  finds  that  not  only  is  there  a  closely  adherent  layer  of  gas  on  erery 
surface,  but  that  the  gas  seems,  even  at  ordinary  pressures,  to  penetrate 
into  or  combine  with  the  surface  of  the  glass,  and  that  it  is  witb  extreme 
difficulty  that  even  a  portion  of  this  gas  is  driven  off,  the  greater  por- 
tion remaining  fixed  even  to  the  softening  point  of  the  glass.  In  order 
to  avoid  the  very  appreciable  tension  of  mercury  vapor,  fusible  metal 
was  substituted,  the  barometric  height  of  which  was  41  inches.  Yarioaa 
forms  of  Springel  pump  were  constructed  for  use  with  this  alloy,  the 
fusing  poin  t  of  which  was  949  0.  After  the  highest  possible  vacuum  had 
been  attained,  one  of  the  bulbs  was  surrounded  with  calcium  chloride 
and  snow,  and  the  other  interposed  between  a  standard  candle  and  a 
radiometer;  but  no  effect  was  perceptible.  In  a  mercury  vacuum  of 
TsWinn; V  measured  by  the  McLeod  gauge,  the  Holtz  spark  passed ;  bat 
when  fusible  metal  was  used  it  failed,  even  when  12  Leyden  jars  were  used. 
The  12-inch  spark  of  an  induction  coil  also  failed  to  pass.  Nevertheless, 
such  a  vacuum  still  contained  air  obstinately  retained  by  the  glass.  To 
obtain  a  real  vacuum  the  author  proposes  glass  bulbs  formed  of  hard 
glass  without  and  soft  glass  within,  so  that  they  can  he  heated  up  to  the 
softening  point  of  the  latter  and  preserve  their  shape.  {PhU.  Ifa^.,  April, 
1882,  V,  xm,  p.  229.) 

Kraievitsch  has  sought  to  establish  the  hypsometric  formula  by  direct 
observation,  and  at  the  same  time  to  ascertain  whether  gases  have  a 
limit  of  elasticity.  Two  baro-manometers  were  used,  one  on  the  ground 
and  the  other  on  the  top  of  a  high  building,  or  even  on  the  summit  of 
a  neighboring  hill,  their  manometric  branches  being  connected  by  a 
long  metallic  tube.  On  rarefying  the  air  in  this  tube  the  lower  instm- 
ment  will  always  indicate  a  higher  pressure  than  the  other.  (J.  PAjf<-, 
December,  II,  i,  p.  677.) 

The  same  author  has  communicated  to  the  Russian  Physical  Society 
the  results  of  his  researches  on  the  elasticity  of  air,  showing  that  rare- 
fied air  does  not  obey  the  Boyle-Mariotte  law,  its  elasticity  diminishing 
more  rapidly  than  its  density  in  proportion  as  it  becomes  more  rarefied, 
becoming  equal  to  zero  while  yet  the  density  has  a  measurable  valae. 
It  results  from  these  experiments;  first,  that  the  earth's  atmosphere  ii 
limited;  and  second,  that  our  weights  of  gases  contain  an  error,  sino^ 
however  perfect  the  pneumatic  machine,  it  cannot  pump  all  the  sir 
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from  a  vessel  if  the  vessel  is  lower  than  the  machine;  i.  e,j  if  the  air  is 
pumped  from  above.  The  aathor,  by  the  advice  of  Mendeleeff,  is  con- 
tmaing  his  researches  apon  heavy  gases.  (Naturej  December,  xxvii, 
p.  183.) 

Amagat  also  has  experimented  upon  the  elasticity  of  rarefied  gases 
and  comes  to  a  different  condnsion.  He  says:  <'A11  that  can  be  said  is 
that  nnder  the  feeblest  pressures  that  can  be  prodaced  (one  millimeter 
or  less,  though  I  have  obtained  0.2  millimeter)  there  does  not  appear 
to  be  produced  any  sudden  change  in  the  law  of  the  compressibility  of 
gases;  they  follow  still  the  law  of  Mariotte,  within  the  limits  of  ex- 
perimental error."    {Oomptes  Bendus^  August,  XCY,  p.  281.) 

Delacy  h»8  invented  a  barometer  which  records  automatically  the 
variations  on  an  enlarged  scale.  The  tube,  which  has  a  capacious  res- 
ervoir at  the  top,  is  fixed,  and  opens  into  a  cistern  nearly  as  long,  made 
of  a  somewhat  wider  tube.  This  cistern  carries  on  one  side  an  index, 
and  on  the  other  a  pencil  working  on  a  moving  cylindrical  surface.  It 
forms  the  upper  part  of  a  kind  of  areometer,  the  lower  part  being 
closed  and  floating  in  mercury  in  a  still  wider  tube  connected  with  a 
reservoir  kept  at  constant  level.  The  variation  of  pressure  is  marked 
by  the  variation  of  the  height  of  the  mercury  in  the  reservoir,  and  this 
latter  is  to  that  of  the  total  height  in  the  barometric  cistern  (or  to  the 
path  of  the  float  or  of  the  pencil)  in  the  ratio  of  the  section  of  the  cis- 
tern to  that  of  the  reservoir  (about  a  sixth  in  the  author's  instrument), 
thas  realizing  an  amplification.    (Nature j  January,  xxv,  1882,  p.  290.) 

Dafour  and  Amstein  have  devised  a  registering  barometer,  now  in 
use  in  the  Lausanne  Meteorological  Observatory,  depending  on  the  dis- 
placement of  the  center  of  gravity  of  a  glass  tube  containing  mercury. 
The  form  of  the  tube  may  be  described  as  that  of  an  L  leading  down 
to  a  U  by  a  vertical  portion,  the  lower  end  being  open.  The  tube 
swings  in  the  plane  of  it«  angles  on  a  horizontal  axis  placed  above  the 
center  of  gravity ;  with  increased  barometric  pressure  it  inclines  to  the 
right,  with  decreased  pressure  to  the  left,  and  these  movements  are  re- 
corded by  means  of  a  style  attached  to  the  U  part  and  applied  to  a 
moving  strip  of  j^aper.  By  a  simple  contrivance  the  pendulum  of  a 
clock  is  made  to  impart  a  slight  shock  every  second  to  the  tube  so  as 
to  destroy  any  adherence  of  the  mercury.  {Naturej  February,  xxv,  p. 
374) 

Joly  has  described  a  barometer,  the  readings  of  which  may  be  made 
electrically  at  a  distance  from  the  instrument.  It  requires  but  two 
wires  and  reads  to  one-fiftieth  of  an  inch.    (Nature^  April,  XXY,  p.  550.) 

Brown  has  given  a  r6sum6  of  the  progress  of  the  barometer  and  the 
various  forms  it  has  undergone,  in  which,  however,  the  excellent  form  of 
instrument  designed  some  years  ago  by  Daniel  Draper,  and  used  in  the 
Central  Park  Meteorological  Observatory,  is  not  mentioned.  [Katurtj 
July,  XXVI,  p.  282.) 

Gailletet  has  suggested  a  new  pump  for  condensing  gases,  in  which 
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the  cylinder  is  inveited  and  the  solid  piston  is  covered  at  top  with 
mercury,  thas  avoiding  all  wa«te  space.  At  each  stroke  it  compresses 
one-third  of  a  liter  of  gas,  and  its  capacity  is  snch  that  a  condensation 
to  two  hundred  atmospheres  may  be  attained.  Lubrication  is  effected 
by  vaseline.  {Comptes  Bendua^  March,  xcrv,  p.  626 ;  J.  Phys.j  October, 
II,  I,  p.  449.) 

Amagat  has  plotted  the  curves  of  the  compressibility  of  nitrogen, 
obtained  in  his  experiments  and  in  those  of  Cailletet,  with  pressures 
as  abscissas  and  the  products  pv  as  ordinates.  That  of  Amagat  is  a 
smooth  curve,  while  that  of  Cailletet  has  a  deep  point  of  inflection  at 
a  pressure  of  sixty  meters  of  mercury.  Amagat  criticises  the  appara- 
tus of  Cailletet  as  inaccurate.    (Camptea  RenduSj  October,  xcv,  p.  638.) 

Hautefeuille  and  Chappuis  have  liquefied  ozone  by  subjecting  it, 
mixed  with  oxygen,  in  a  Cailletet  pump,  to  a  pressure  of  125  atmos- 
pheres, the  tube  being  recurved  and  immersed  in  a  jet  of  liquid  ethy- 
lene, which  cooled  it  probably  below — lOOoC.  'The  ozone  wa«  ob- 
tained in  liquid  drops  of  a  dark  indigo  blue  color,  which  may  be 
preserved  for  some  time  even  under  atmospheric  pressure.  {J,  Phy$.^ 
November,  II,  i,  p.  493.) 

Neyreneuf  has  extended  the  formula  of  Bernouilli  for  the  flow  of 
gases  through  orifices  in  thin  plates  to  the  case  where  the  flow  is 
simultaneous  through  two  orifices  at  different  levels.  He  has  obtained 
a  very  sensitive  gas  level  in  this  way,  a  new  sort  of  chemical  harmon- 
icon,  as  well  as  new  sensitive  flames.  (Jinn.  Chim.  Phy8.j  February,  V, 
XXV,  p.  167.) 

Yille  has  devised  a  gas  regulator  which  is  independent  of  the  press- 
ure. It  consists  of  a  U  tube  containing  mercury,  communicating  on 
one  side  with  the  space  where  the  pressure  is  to  be  kept  constant,  and 
on  the  other  with  the  reservoir  where  the  gas  is  compressed.  If  the 
pressure  falls  in  the  former,  the  mercury  rises  in  the  tube  and  makes 
electrical  contact  by  means  of  a  nickeled-steel  wire,  thus  sending  a  cor- 
rent  through  an  electro-magnet  which  controls  a  valve,  thus  lifting  the 
valve  and  allowing  gas  to  pass  from  the  reservoir  into  the  other  vessel. 
Then  the  column  of  mercury  falls,  the  contact  is  broken,  and  the  valve 
closes.  The  apparatus  used  by  the  author  will  withstand  a  pressure  of 
15  atmospheres  and  controls  the  pressure  within  one-quarter  of  a  mil- 
limeter of  mercury.  ( Comptes  RenduSj  March,  xorv,  p.  724 ;  J.  P*y«., 
July,  II,  I,  p.  327.) 

Berthelot  and  Yieille  have  determined  the  velocity  of  gaseous  explo- 
sion through  tube^.  They  find  as  a  mean  that  in  a  mixture  of  elec- 
trolytic oxygen  and  hydrogen  this  velocity  is  2,810  meters,  and  in  a 
mixture  of  carbonous  oxide  and  oxygen  1,089  meters  per  second.  Curva- 
ture of  the  tube  did  not  change  the  value,  nor  did  alteration  oi  the 
material  of  which  it  was  made.  The  velocity  was  the  same  whether  the 
tube  was  open  or  closed,  is  uniform  throughout  its  length,  and  is  inde- 
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pendent  of  the  pressure.  {Comptes  Rendus,  January,  March,  xciv,  pp, 
101,  822;  Nature,  May,  xxvi,  p.  44.) 

CoUadon  shows  to  his  classes  the  resistance  of  the  air  in  guns  in  the 
following  way :  The  reservoir  of  an  air-gun  is  fully  charged  with  com- 
pressed air,  and  the  gun  is  loaded  as  usual,  the  ball  nearly  fitting  the 
bore.  Placing  the  barrel  vertical,  and  closing  the  mouth  firmly  with 
his  thumb,  the  gun  is  fired  by  an  assistant ;  the  thumb  remains  in  posi- 
tion and  the  ball  is  heard  to  fall  back  in  the  barrel.  Then,  using  the 
same  ball,  he  fires  with  the  same  gun  and  pierces  a  pine  board  0.4  inch 
thick.  If  the  barrel  of  the  gun  is  more  than  32  inches  long,  and  the 
ball  is  spherical  and  nearly  fills  the  tube,  and  if  the  operator  is  sure  of 
the  strength  of  his  thumb,  the  experiment  is  without  danger.  {NaturCj 
August,  XXVI,  p.  353.) 

Melsens  has  made  a  study  of  experimental  ballistics,  with  a  view  to 
determine  the  influence  of  the  air.  He  finds  that  the  air  which  accumu- 
lates in  front  of  the  projectile  forms  a  layer  there  capable,  in  the  case 
of  high  velocities,  of  preventing  the  immediate  and  absolute  contact  of 
the  two  solid  bodies,  especially  at  the  point  of  impact,  the  incidence 
there  being  normal.    {Ann.  Chim,  Phys.^  March,  V,  xxv,  p.  389.) 

Stroh  has  repeated  the  experiments  of  Bjerknes  on  vibratory  attrac- 
tion and  repulsion,  but  has  made  use  of  air  instead  of  water  as  the 
medium.  Moreover,  he  has  investigated  the  condition  of  the  air  between 
the  vibrating  drums  by  inclosing  these  in  a  closed  space  furnished  with 
an  alcohol  manometer.  When  the  phase  of  vibration  was  the  same  for 
the  two  drums,  the  manometer  showed  an  increase  of  pressure,. the  air 
being  expelled  from  between  them  ;  while  when  the  phase  was  opposite, 
the  alcohol  rose  in  the  manometer  tube.  Further,  the  space  beitween 
the  drums  is  crossed  by  lines  of  pressure  practically  identical  in  direc- 
tion with  those  which  Faraday  showed  in  a  magnetic  field  by  means  of 
iron  filings.     {Nature,  June,  xxvi,  p.  134.) 

Eraievitsch  has  shown  that  the  rarefaction  obtained  by  means  of  a 
mercury  pump  is  limited,  the  air  being  replaced  by  mercury  vapor,  the 
tension  of  which  is  a  function  of  the  temperatuire  but  at  ordinary  tem- 
peratures is  0.02  millimeter.  To  show  the  influence  of  cold  on  the 
vacuum  he  made  a  Geissler  tube  with  a  cylindrical  appendage  of  glass, 
the  whole  being  exhausted  by  means  of  steam,  as  in  the  case  of  the 
water  hammer.  At  ordinary  temx)eratures  the  spark  passed  as  a 
luminous  line;  but  on  cooling  the  appended  cylinder  to  — 20^^  the  light 
became  stratified  and  filled  the  tube.  He  doubts  the  possibility  of  get- 
ting a  vacuum  as  high  as  0.00004  meter,  as  Crookes  claims,  since  the 
McLeod  gauge  measures  only  the  elasticity  of  a  permanent  gas.  The 
author  describes  some  improvements  which  he  ha«  made  in  MendeleeflTs 
pump.  {J,  Soo,  Pkys,  Chim,  Eusse,  xiii,  ]>.  335 ;  J.  Phys.j  December, 
U,  I,  p.  578 ;  Nature,  February,  xxv,  p.  377.) 

Chancel  has  contrived  a  simple  apparatus  for  determining  the  density 
of  gases  in  order  to  fix  their  molecular  weight  as  a  control  in  chemical 
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operatioDs.  It  consists  of  a  flask  of  200  to  250  c.  c.  capacity,  whose  neck 
carries  a  lateral  tnbuluie  of  small  diameter,  and  is  closed  by  a  hollow 
stopper  carefully  ground,  whu*.h  terminates  in  a  straight  tube  carrying 
a  stopcock.  From  the  side  of  i  his  hollow  stopper  a  tube  passes,  a^ 
tached  to  its  interior,  and  long  enough  to  reach  to  the  bottom  of  the 
flask.  By  rotating  the  stopper  the  opening  into  this  tube  may  be 
brought  opposite  the  lateral  tubulure.  The  volume  of  the  flask  having 
been  determined,  the  gas  is  introduced  by  the  lateral  tubulure  until  all 
the  air  is  displaced.  The  stopper  is  then  turned,  the  barometer  and 
thermometer  noted,  and  the  balloon  weighed,  a  similar  flask  being  used 
as  a  counterpoise.  The  results  given  show  very  considerable  accuracy. 
{Comptes  Rendusy  March,  xcrv,  p.  G26.) 

ACOUSTICS. 

Martini  has  studied  the  production  of  sound  b}'  the  flow  of  Uqnida 
He  used  in  his  experiments  long  tubes  of  glass,  two  to  six  oentimeteiB 
in  diameter,  closed  at  the  lower  end  by  metallic  disks  two  to  three 
millimeters  thick,  each  pierced  with  a  hole  in  the  center,  the  diameter  of 
which  was  equal  to  the  .thickness  of  the  plate.  On  filling  such  a  tube 
with  water  and  allowing  it  to  flow  out  through  the  plate,  sounds  are 
produced  like  those  of  an  organ  pipe.  As  the  water  falls  the  sounds 
do  not  fall  uniformly  in  pitch  as  with  the  syren ;  only  a  certain  number 
of  definite  sounds  are  produced,  as  is  the  case  with  an  organ  pipe. 
Martini's  results,  which  confirm  essentially  those  of  Savart,  furnish  a 
method  for  determining  the  relative  velocity  of  sound  in  two  liquida 
By  noting  the  lengths  of  two  columns  which  yield  the  same  note,  the 
velocities  are  obtained,  since  they  are  proportional  to  these  lengths. 
For  alcohol  of  36^  the  velocity  was  1,288.5  meters;  for  absolute  alcohol, 
1,232.05  meters  ^  for  ethyl  ether,  1,144  meters ;  and  for  petroleum  of  den- 
sity 0.800, 1,354  meters.  (J.  Pkys.j  November,  II,  i,  p.  574;  Naiare^  De- 
cember, XXVII,  p.  183.) 

Leconte  has  discussed  the  question  of  the  production  of  sound  shadows 
in  water,  which,  as  proved  by  the  classic  experiments  of  CoUadon  in  1826 
in  the  lake  of  Geneva,  are  more  sharply  defined  than  when  prodaoed  in 
air.  In  1874  a  series  of  experiments  was  made  by  his  son,  L.  I.  Leconte. 
during  the  blasting  upon  Bincon  rock,  in  the  harbor  of  San  Francisco. 
He  found  that  soda-water  bottles  plunged  in  the  water  about  40  feet 
fh)m  the  explosion  were  invariably  protected  when  in  the  geometrio 
shadow  of  a  vertical  pile  about  a  foot  in  diameter,  while  they  were  as 
uniformly  broken  when  placed  on  the  opposite  side.  Stout  glass  tubes 
placed  horizontally  showed  by  their  fracture  the  lines  of  this  shadow. 
The  author  supposes,  in  accordance  with  theory,  that  the  waves  pro- 
duced by  such  an  explosion  must  be  very  short  in  order  to  produce  these 
sharp  shadows.  {Am,  J.  Sci.^  January,  III,  xxin,  p.  27 ;  Phil  Mag.,  Feb- 
ruary, V,  XIII,  p.  98;  J.  PAy«.,  September,  II,  i,  p.  420.) 

Decharme  has  applied  the  principles  of  attraction  and  repulsion  pro- 
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dnced  by  the  flow  of  liquids  from  orifices  accordiog  as  the  walls  ar^  thick 
or  thin,  to  the  constraction  of  a  tuning  fork  which  he  calls  a  hydrodia- 
pasoD.  It  is  formed  of  a  tube  of  brass  0.5  meter  long,  6  millimeters 
in  interior  diameter,  and  1  millimeter  thick,  curved  into  an  elongatcHl 
U)  the  branches  being  6  centimeters  apart.  On  the  convexity  of  the 
curve  is  an  opening  through  which  connection  is  made  with  the  water 
supply.  The  extremity  of  each  branch  is  bent  so  that  the  ends  open 
exactly  opposite  each  other.  To  these,  disks  or  ajutages  of  any  form 
may  be  attached.  When  the  current  of  water  flows,  the  fork  takes  a 
regular  rate  of  vibration  and  gives  a  clear  note.  In  water  the  tone 
given  was  la  (217.5  vibrations),  and  the  first  harmonic  was  plainly  heard. 
(dmptes  BenduSj  October,  xov,  p.  697.) 

Pinto  has  studied  the  function  of  two  ears  in  determining  the  direc- 
tion of  sounds,  and  concludes,  1st,  that  we  are  able  to  judge  of  the  di- 
rection from  which  a  sound  comes  because  it  reaches  one  of  ihe  ears 
first  and  then  the  other,  the  interval  of  time  being  longer  or  shorter 
according  to  the  position  of  the  sounding  body;  and  2d,  that  the  second 
ear  enables  us  to  determine  thb  direction  in  which  the  intensity  of  the 
BOQud  perceived  is  a  maximum  without  turning  the  head.  {J.  Phys.^ 
December,  II,  i,  p.  561.) 

Stanley  has  presented  to  the  London  Physical  Society  a  paper  on 
tuning-fork  vibrations.  He  showed  that  disks  on  the  prongs  of  a  heavy 
fork  do  not  produce  as  loud  a  sound  when  the  fork  vibrates  as  does  its 
resonator;  that  vibration  down  the  stem  of  the  fork  does  not,  as  Chlad- 
ni  supposed,  depend  on  a  vibrating  ventroid,  since  a  fork  cut  in  the 
end  of  a  solid  steel  bar  communicated  sonorous  vibrations  equally  well 
to  the  resonator.  Since  to  set  a  fork  vibrating  only  one  prong  need  be 
bowed,  it  is  evident  that  the  vibration  must  proceed  along  the  prongs. 
A  light  fork,  a  meter  long,  shows  the  passage  of  the  vibrations  down 
one  prong  and  up  the  other.  When  the  prongs  of  a  powerful  fork 
are  tipped  with  pieces  of  metal  dipping  in  mercury,  the  mercury  is 
thrown  into  ripples  which  can  be  thrown  on  a  screen.  (Nature,  June, 
XXVI,  p.  166.) 

Koenig  has  published  in  book  form  the  valuable  researches  in  exper- 
imental acoustics  which  he  has  made  during  several  years  past.  The 
most  recent  and  one  of  the  most  important  of  his  investigations  is  that 
undertaken  to  determine  the  influence  of  phase  on  the  quality  of  tone. 
He  finds  that,  contrary  to  the  theory  of  Helmholtz,  there  is  a  distinct 
difference  in  tones  containing  identically  the  same  upper  partials  when 
the  phase  differs.  The  sound  is  louder  and  more  forcible  when  this  dif- 
ference is  one-fourth,  gentler  and  softer  when  three-fourths.  By  means 
of  a  specially-constructed  wave-syren  he  has  elaborately  studied  these 
phenomena.  {Quelques  Expiriences  WAcoustique,  Paris,  1882;  Nature, 
June,  July,  xxvi,  pp.  203,  275;  J.  Phys.,  December,  II,  i,  p.  526.) 

Neyreneuf  has  contrived  a  sensitive  flame  without  an  inclosing  tube. 
This  is  attained  by  causing  two  flames  to  impinge  the  one  upon  the 
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other,  or  a  single  flame  to  strike  upon  a  current  of  air.  To  avoid  tedi- 
ous adjustment,  however,  he  prefers  the  following:  A  brass  tube 25  cen- 
timeters long  and  33  millimeters  in  diameter  is  supported  vertically. 
By  an  opening  at  bottom  a  flame  from  a  jet,  having  an  opening  which 
is  2  millimeters  in  diameter,  is  projected  horizontally  across  the  tube. 
By  impact  against  the  opposite  wall  of  the  tube,  aided  by  the  air  car- 
rent,  very  pure  sounds  are  produced.    (J.  Phys.,  October,  n,  i,  p.  461.) 

Decbarme  has  studied  the  vibratory  forms  of  circular  liquid  surfooM, 
and  finds  very  close  analogies  between  these  and  those  of  soap  films. 
They  are  excited  and  observed  similarly,  and  have  the  same  system  of 
nodal  points.  The  determination  of  internodal  distances  is  more  diffi- 
cult with  liquids,  since  they  are  only  one-sixth  as  great  But  the  laws 
are  the  same;  the  distances  of  the  intemodes  are  inversely  proporticoal 
to  the  number  of  vib:  ations.   (Ann.  Chim.  Phys.,  January,  V,  YXV,  p.  1L2.) 

Kolacek  has  investigated  mathematically  the  theory  of  resonance,  ftnd 
has  demonstrated  that  the  conductibility  of  gases  for  heat  has  00I5  an 
exceedingly  minute  influence  on  the  number  of  vibrations  made  bythe 
gas  confined  in  a  resonator.  With  a  Helmholtz  resonator,  making  198 
vibrations  a  second,  the  sound  is  lowered  only  0.152  vibration,  an  uiim- 
portaut  amount.    ( Wied.  Ann.,  xii,  p.  353 ;  J.  Phys.,  January,  II,  i,  p.58.) 

Hurion  has  proposed  to  determine  the  position  of  the  nodes  ^nd 
loops  in  an  organ  pipe  by  means  of  a  tube  introduced  into  the  pipe, 
this  being  in  communication  with  a  manometric  capsule.  (J.  Phifi.^ 
March,  II,  i,  p.  136.) 

Serra-Carpi  has  made  use  of  the  microphone  for  tixing  the  position  of 
the  nodes  and  loops  in  vibrating  columns  of  air.  Upon  a  membrane 
stretched  on  a  metal  ring  a  small  carbon  microphone  is  placed.  When 
at  a  node  a  loud  rattle  is  heard  in  the  connected  telephone;  when  at  ft 
loop  the  sound  is  feeble.    {Comptes  RenduSy  January,  xorv,  p.  171.) 

Leconte  Stevens  has  combined  the  organ  pipe  with  the  sonometer, 
forming  an  instrument  which  he  finds  very  convenient  for  the  exhibi- 
tion of  Bernouilli's  laws,  and  for  the  study  of  upper  partial  tones  and 
musical  scales.    (Am.  J.  Sci.,  June,  III,  xxiii,479.} 

Bourbouze  has  proposed  the  use  of  a  sounding  board  ftuniabed  with 
strings,  upon  the  back  of  which  is  a  carbon  microphone,  as  a  telepbime 
transmitter.     (Comptes  Rendus,  January,  xciv,  76.) 

Hartmann  ha«  devised  several  new  pieces  of  acoustic  apparatus.  The 
motaropkone  consists  of  a  shaft  carrying  an  eccentric  communicating  by 
means  of  a  rod  with  a  membrane.  It  converts  rotary  motion  into  soond^ 
the  pitch  being  determined  by  the  speed,  and  the  intensity  by  the  throw 
of  the  eccentric.  A  bell  mouth  strengthens  the  tones.  The  phoiumotar 
acts  on  the  opposite  principle,  producing  rotary  motion  from  vibration. 
In  the  electromagnetophone  a  piece  of  sheet-iron  under  an  electro-magnet 
has  a  point  dipping  in  mercury;  a  current  passing  through  the  coils 
and  the  point  is  rendered  intermittent,  and  the  membrane  sounds.  Tbe 
electromagnetic  membrane  syren  is  similar,  but  bas  a  solid  sliding  contact 
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in  place  of  the  mercury^  a  driving  wheel  prodacing  rapid  interruption. 
When  a  tuning  fork  is  supported  so  as  to  be  capable  of  rotation  before 
a  resonance  case,  it  gives  a  strong  resonance  or  a  weak  interference 
tone  according  to  its  position^  the  latter  being  higher.  On  rotating, 
the  former  becomes  the  higher  and  the  dissonance  increases.  A  reso- 
nance  interference  pipe  is  made  by  connecting  the  nodes  of  an  open  pipe 
with  a  rubber  tube.  By  pressing  this  tube  the  pitch  of  the  pipe  is  altered. 
[Wied.  Beibly  No. 3;  Nature,  June,  xxvi,  p.  138.) 

H£AT. 

1.  Production  of  Heat  /  TJiernwmetry. 

Haga  has  investigated  the  variations  of  temperature  which  are  pro- 
duced when  metallic  wires  are  submitted  to  traction.  The  wire  was 
stretched  horizontally,  one  end  being  attached  to  the  vertical  arm  of  a 
bent  lever,  the  tension  being  produced  by  weights  on  the  horizontal  arm. 
The  temperature  was  measured  by  a  thermo-electric  couple,  one  of  whose 
elements  was  the  wire  itself,  and  the  other  a  wire  of  another  metal 
wound  round  the  first.  A  steel  wire  1.6™™  and  a  wire  of  German  silver 
1.5™™  in  diameter  were  used,  the  auxiliary  wire  being  of  platinum 
0.08™™  thick.  With  a  tension  on  the  steel  wire  of  21.716  kilograms  the 
increase  of  temperature  was  0.1054^;  the  tension  of  17J34  kilograms 
on  the  Qerman  silver  wire  gave  0.1429^.  The  heating  with  the  latter 
wire  was  proportional  to  the  stretching  weight.  From  the  data  thus 
obtained,  Haga  determined  the  mechanical  equivalent  of  heat  and  ob- 
tained for  the  steel  wire  437.8,  and  for  the  German  silver  428.1.  ( Wied* 
Ann.j  V,  XV,  p.  1;  J.  Phys,^  September,  II,  i,  p.  425.) 

Holman  has  suggesjbed  a  simple,  accurate,  and  ready  method  of  cali- 
brating thermometers,  which  requires  one-third  to  one-half  the  time 
of  the  method  of  Neumann,  with  equal  accuracy,  and  is  ftdly  one-third 
shorter  and  somewhat  more  accurate  than  that  of  Pickering.  Two  cali- 
brations of  a  Bandin  thermometer,  using  threads  of  mercury  of  3  and 
5^  respectively,  each  with  only  one  series  of  observations,  requiring 
an  hour  and  a  half  for  completion,  gave  results  whose  average  differ- 
ence at  9  points  was  0.04™™,  the  arithmetical  sum  of  the  extreme  differ- 
ences  being  0.12™™.     {Am.  J.  Sci.,  April,  III,  xxiii,  p.  278.) 

Michelson  has  described  an  air  thermometer  whose  indications  are 
independent  of  the  pressure  of  the  air.  It  consists  of  a  glass  bulb  4^ 
and  a  stem  2™™  in  interior  diameter,  the  bulb  containing  dry  air  at  a 
pressure  of  about  100™™  of  mercury,  this  air  being  separated  from  the 
upper  portion  of  the  tube  by  a  column  of  mercury  aboyit  100™™  in  length. 
This  mercury  remains  above  the  air,  notwithstanding  the  large  diameter 
of  the  bore,  owing  to  the  resistance  of  the  meniscus  to  deformation. 
The  space  above  tLe  mercury  is  a  vacuum.  The  pressure  of  the  air  in 
the  bulb  is  constant  and  equal  to  that  of  the  column  of  mercury  above 
it.    (Am.  J.  Sd.y  August,  III,  xxiv,  p.  92.) 
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Michelson  has  also  devised  another  form  of  thermometer  of  great 
sensitiveness,  based  on  the  high  expansion  coefBcient  of  hard  mbber. 
A  very  thin  strip  of  this  substance  is  fastened  to  a  similar  strip  of 
brass  6«»  long,  1«°"  wide,  and  abont  0.1"»"»  thick.  Tlie  lower  end  of  the 
compound  strip  is  fixed,  and  on  the  npper  end  is  fixed  a  fine  thread  of 
glass,  the  end  of  which  is  bent  at  right  angles,  and  impinges  npon  a 
light  mirror  of  silvered  glass  suspended  by  a  vertical  silk  filament.  When 
the  temperature  changes,  the  compound  bar  curves  and  the  glass  thread 
rotates  the  mirror.  The  displacement  is  observed  with  a  telescope  and 
scale.  The  whole  is  inclosed  in  a  double  box,  to  avoid  air  currents.  In 
another  form  of  the  instrument  the  curvature  of  the  compound  bar  is 
made  to  bring  the  end  near  a  metallic  rod  immersed  in  liquid,  tbas 
shortening  the  column  and  diminishing  the  resistance.  (J  Fhys,^  April, 
II,  I,  p.  183.) 

Govi  has  made  use  of  the  fact  that  the  expansion  coefiScients  of  mer- 
cury and  hard  rubber  are  very  nearly*  equal,  for  the  purpose  of  illustrat- 
ing the  effect  of  expansion  on  the  bulbs  of  liquid  thermometern.  A 
capillary  tube  of  glass  h<'is  a  bulb  of  ebonite,  the  bulb  and  a  part  of  the 
stem  being  filled  with  mercury.  No  change  is  observed  in  the  height 
of  the  column  when  the  temjierature  gradually  changes.  When  the  va- 
riations are  rapid  the  mercury  descends  with  he^t  and  rises  with  cold, 
the  original  level  being  soon  restored.  The  ebonite  responds  first',  and 
being  a  bad  conductor,  transmits  its  heat  slowly  to  the  mercury.  (JSa- 
turey  December,  xxvn,  p.  209.) 

Grafts  has  studied  the  conditions  in  mercurial  thermometers  which 
produce  a  lowering  of  the  zero  point.  He  considers  that  the  glass 
after  it  has  been  softened  in  the  blowing  preserves  for  an  indefinite 
time  at  ordinary  temperatures  a  condition  of  strain,  as  in  the  Prince 
Bupert's  drop.  When  the  glass  is  reheated,  the  mobility  of  its  particles 
increases  and  a  contraction  takes  place,  the  result  of  it  being  the  more 
effective  in  proportion  as  the  original  temperature  is  the  more  nearly 
approached.  In  constructing  the  thermometer  this  contraction  pro- 
duces a  permanent  elevation  of  the  zero  point,  which  may  amount  even 
to  26^.  When  heated  to  the  boiling  point  of  mercury,  as  in  filling,  there 
is  a  similar  effect,  but  the  depression  rarely  amounts  to  more  than  2^ 
for  lead  glass.  To  remove  this  error,  therefore,  the  author  heats  the 
thermometers  to  the  required  high  temperatures  and  then  cools  slowly. 
(Oomptes  RenduSy  May,  xciv,  p.  1298.)  Subsequently  Crafts  has  given 
the  results  of  his  comparison  of  fifteen  mercury  thermometers  with  the 
hydrogen  thermometer,  all  immersed  in  the  vapor  of  naphthalene. 
Seven  of  these  thermometers  were  made  by  Baudin  and  seven  by  AI  ver- 
gniat.  They  were  all  of  fiint  glass  containing  18  per  cent,  of  lead.  One 
was  made  of  soda  glass,  by  Miiller,  of  Bonn.  These  results  are  given 
in  tabular  form,  showing  the  correction  required  for  every  ten  degrees 
from  lOO^'  to  330^.  For  comparison,  the  corrections  for  thermometers 
made  of  Choisy  le  Roy  glass  and  ordinary  Paris  glass,  from  Begnaalt's 
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data,  for  the  same  iutervals,  are  given  in  the  same  table.  When  cor- 
rected, the  maximum  error  for  the  fifteen  thermometers  is  (P.3  at  20(P, 
0^^  at  30(K>  and  {P.S  at  330^.  ( Oamptes  Bendus,  November,  xoy,  p.  836.) 
In  a  third  note,  Grafts  discosses  the  exactitade  of  the  measurements 
made  with  the  mercurial  thermometer.  {Oomptes  i2en(7if«,  November, 
xov,  p.  010.) 

Siemens  has  communicated  to  the  Royal  Society  the  results  of  the  ex- 
periments made  with  his  deep-sea  electrical  thermometer  on  board  the 
United  States  Goast  and  Geodetic  Survey  steamer  Blake,  Gommander 
Bartlett,  in  the  summer  of  1881,  forwarded  to  him  by  J.  E.  Ililgard,  the 
Superintendent  The  apparatus  was  specially  ordered  for  the  Govern- 
ment by  Alexander  Agassiz,  and  seems  to  have  proved  its  reliability. 
(Nature^  June,  xxvi,  p.  100.) 

Brown  has  given  an  extended  risumS  of  the  various  devices  brought 
forward  as  temperature  regulators.    {Nature,  June,  xxvi,  p.  114.) 

2.  Expansion  and  Change  of  state. 

Rnssner  has  determined  the  expansion  coefficient  of  several  substances 
by  means  of  the  weight  thermometer.  Sulphur  gave  from  0^  to  10^, 
.000147;  Oo  to  2(P,  .000100;  (P  to  30°,  .000170;  to  40o,  .r00178;  to  COO, 
.000183;  and  to  00©,  .000180.  Soft  rubber  of  commerce,  from  0^  to  lOo, 
.000057;  Oo to  20O,  .000665;  0©  to  30o,  .000670.  Hard  rubber  has  a  coeffl- 
eieut  between  that  above  given  for  caoutchouc  and  that  for  sulphur. 
Different  specimens  varied  between  .00023  and  .00041.  ( OarL  Bep.^  xvni^ 
p.  152 ;  J.  Phys.j  April,  II,  I,  p.  103.) 

Lebedeff  has  sought  to  ascertain  whether  the  apparent  contraction 
of  stretched  caoutchouc  by  heat  takes  place  in  all  directions  or  only  in 
that  in  which  it  is  stretched.  He  finds  the  latter  to  be  the  true  hypothe- 
sis. He  has  found  the  cubic  expansion  coefficient  of  the  rubber  to  be 
.000687  when  stretched  and  .000675  when  in  its  natural  condition.  (J. 
Soe.  Phys.  Ohim,  Eusse,  xni,  p.  246;  J,  Phys.^  December,  II,  i,  p.  576.) 

Hertz  has  studied  the  conditions  of  the  evaporation  of  liquids,  and 
has  measured  wit^  great  care,  by  means  of  a  special  apparatus,  the 
pressure  of  the  saturated  vapor  of  mercury  at  different  temperatures. 
The  values  obtained  are  lower  than  those  of  Begnanlt  Between  0^  and 
40O  the  elastic  force  of  mercury  vapor  varies  ftom  0.00010  to  0.0003"*"* 
Hence,  at  ordinary  temperatures  the  elastic  force  of  the  vapor  of  mer- 
cmy  is  less  than  one-thousandth  of  a  millimeter.  ( Wied.  Ann.,  xyn^ 
pp.  173, 177;  J,  Phys.y  November,  II,  i,  p.  612.) 

Cailletet  has  suggested  the  use  of  liquefied  gases,  especially  ethylene, 
for  producing  low  temperatures.  Ethylene  liquefies  at  10^  G.  under  a 
pressure  of  60  atmospheres,  at  8^  under  56,  at  4^  under  50,  and  at  1<^ 
ander  45.  Its  critical  point  is  near  + 13^.  When  a  thermometer  contain- 
iiig  GSt  was  immersed  in  the  liquid  it  indicated  a  temperature  of — 105<^, 
much  lower  than  that  of  hyponitrous  oxide,  which  boils  at  — 88<'.    Spe- 
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cial  devices  to  collect  and  use  the  liquid  ethylene  are  necessary,  which 
are  described  in  the  paper.    (Comptes  Bendus^  May,  xcnr,  p.  1224.) 

Demar9ay  has  studied  the  volatility  of  metals  at  low  temperatoreB 
in  a  vacuum.  The  metal  was  placed  in  a  glass  tube  12°^  in  diame- 
ter, closed  at  one  end,  and  heated  in  a  bath  of  the  vapor  of  sulphur, 
mercury,  methyl  sebat^,  aniline,  methyl  oxalate  or  water,  giving  tem- 
peratures of  440O,  360O,  2920,  184©,  161o,  and  KKP  respectively.  A 
thin  U  tube  of  glass  was  placed  inside  the  first,  passing  to  within  two 
centimeters  of  the  metal,  and  kept  cold  by  a  current  of  water.  The 
space  containing  the  metal  was  exhausted  by  a  Springel  pump.  In  a 
longer  or  shorter  time  after  the  heating  begins,  a  black  deposit  appears 
on  the  bend  of  the  U  tube,  which  soon  becomes  metallic.  Cadmium, 
zinc,  antimony,  bismuth,  lead,  and  tin  were  thus  examined,  and  it  was 
found'  that  they  were  volatile,  cadmium  at  160o,  zinc  at  184^,  antimony 
and  bismuth  at  292^,  lead  and  tin  at  360^.  When  the  experiment  con- 
tinued for  24  or  48  hours,  the  deposit  was  considerable  enough  to  be 
weighed,  being  5  to  15  milligrams.  Cadmium  at  184^  gave  in  20  hoars 
a  deposit  weighing  nearly  10  centigrams.  {Comptes  BenduSj  July y  xov, 
p.  183.) 

Konowalofi'  has  investigated  the  tensions  produced  by  the  vapors  of 
mixed  liquids,  including  those  which  are  miscible  in  all  proportions  as 
well  as  those  which  are  only  partiaUy  soluble  the  one  in  the  other. 
{Wied.  Ann.y  V,  xiv,  pp.  34,  219;  J,  PAy«.,  April,  II,  I,  p.  188.) 

Chistoni  has  given  a  historic  sketch,  of  the  different  theories  of  dew. 
In  his  opinion  the  most  efficient  cause  of  the  production  of  dew  is  the 
evaporation  from  the  surface  of  the  ground,  which  has  been  super 
heated  during  the  day  and  the  temperature  of  w;hich  is  maintained  dui^ 
ing  the  night  above  that  of  the  air.  After  a  longer  or  shorter  time,  of 
course  this  air  becomes  saturated.  Contrary  to  the  general  impression, 
nocturnal  radiation  plays  only  a  secondary  part  in  the  phenomenon. 
{II  Nuovo  CimentOy  III,  x,  p.  58;  J.  Phys.^  December,  II,  i,  p.  566.) 

Troost  has  given  a  method  for  determining  vapor  densities  at  high 
temperatures  in  glass  by  using  for  the  purpose  a  bath  of  selenium 
vapor,  which  boils  at  665^.  The  glass  must  be  difficultly  fusible,  the 
capacity  of  the  balloons  being  about  300  c  c.  The  author  obtained  for 
the  density  of  mercuric  chloride  thus  determined  9.37 ;  theory  requiring 
9.38.  For  iodine,  8.57  and  8.53  were  obtained,  showing  that  its  expan- 
sion coefficient  does  not  differ  from  that  of  air,  while  its  compression 
coefficient  at  440^  is  notably  different,  and  at  this  temperature  the  den- 
sity diminishes  with  the  pressure  from  8.7  to  7.35.  Sulphur  vapor  gave 
2.94  and  2.92,  while  at  440^  it  is  6.6,  and  at  very  high  temperatures  it 
is  2.2,  showing  a  gradual  decomposition  like  ozone.  (Comptes  BenduSj 
June,  xov,  p.  30.) 

Wiedemann  has  described  a  new  form  of  apparatus  for  illustrating 
geyser  phenometia.  It  consists  of  a  globe  of  glass  of  half  a  liter  capao- 
ity,  surmounts  by  two  tubes,  one  a  centimeter  in  diameter  and  70 
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centimeters  long,  passing  just  through  the  cork  and  narrowed  above. 
The  subterranean  canals  bringing  water  to  the  bottom  of  the  geyser  are 
represented  by  the  other  tube,  narrower  than  the  first,  which  descends 
into  the  globe  where  it  is  a  little  recurved  upward.  The  upper  end  of 
this  tube  passes  from  the  bottom  of  a  lateral  jar  half  filled  with  water, 
which  is  about  on  a  level  with  the  top  of  the  vertical  tube.  The  whole 
being  filled  with  water  to  a  level  a  little  below  the  narrowed  point  of  the 
large  tube,  it  is  only  uQcessary  to  heat  the  globe  with  a  Bunsen  burner 
to  obtain  projections  of  boiling  water  to  a  height  of  2  or  3  meters. 
{Wied.  Ann.y  V,  xv,  p.  173;  J.  Phys.y  June,  II,  i,  p.  290.) 

YioUe  has  measured  with  great  care  the  boiling  point  of  zinc.  De- 
vilie  and  Troost  some  years  ago  gave  it  at  1048^,  while  Becquerel's  de- 
termination  make8  it  932o.  In  the  course  of  other  experiments,  VioUe 
observed  that  silver,  which  melts  at  954°,  did  not  fuse  in  zinc  vapor. 
He  then  undertook  to  determine  the  boiling  point  of  zinc  by  means  of 
a  special  apparatus,  and  has  found  it  to  be  929^.6,  or  practically  93(P. 
(Camptea  EenduSy  March,  xcrv,  p.  720.)  In  a  note,  Troost  says  that  this 
value  was  redetermined  by  Deville  and  himself,  and  fixed  at  942o  ^g  a 
mean  of  27  experiments.     (Comptes  Rendvs^  March,  !xciv,  p.  788.)  , 

Troost  has  determined  the  boiling  point  of  selenium  with  a  view  to 
use  this  substance  for  determining  vapor  densities  by  the  method  pro- 
posed by  Deville  and  himself  in  1880.  The  temperature  was  measured 
by  air  thermometers,  with  both  porcelain  and  glass  bulbs,  and  was 
found  to  be  664^  to  666^,  or  665^  as  a  mean.  The  author  proposes  se- 
lenium vapor,  therefore,  because  glass  bulbs  can  be  used  in  it  without 
softening.    ((Jomptes  RenduSy  June,  xoiv,  p.  1508.) 

3.  Oonduction  and  Radiation. 

Tboulet  has  determined  the  thermic  conductibility  of  rocks,  defining 
the  coefficient  of  conduction  to  be  the  quantity  of  heat  which  enters  or 
leaves  a  homogeneous  wall  of  indefinite  extent  during  a  unit  of  time, 
traversing  a  unit  of  surface,  when  the  thickness  is  unity,  and  the  differ- 
ence of  temperature  on  the  faces  is  1°  C.  He  has  given  the  preliminary 
results  obtained  with  his  apparatus,  which  show  the  coefficient  for  glass 
to  be  2.66,  for  wrought  iron  10.26,  and  for  Vizille  anhydrite  4.66.  {Ann. 
Chim.  Phys.^  June,  V,  xxvr,  p.  261.) 

Gratz  has  investigated  the  conductivity  for  heat  of  gases  and  its  re- 
lations to  temperature.  He  concludes :  (1)  that  heat  conduction  in  the 
gases — air,  hydrogen,  and  (at  low  temperatures)  carbon  dioxide, — consists 
in  the  transference  of  progressive  energy  only,  intramolecular  energy 
contributing  immeasurably  little ;  (2)  that  the  relation  of  heat  conduc- 
tion to  temperature  is  found  by  experiment  to  be  such  as  Glausius's 
theory'  requires ;  (3)  that  all  results  for  gases  and  vapors  showing  di- 
vergences from  the  values  calculated  from  theory  are  without  eviden- 
tial force  since  they  give  only  the  apparent  heat-conducting  power  in 
consequence  of  the  absorption  of  radiant  heat ;  (4)  that  the  divergence 
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of  the  t6mi)erature  coefficient  of  friction  from  that  calcalated  ttom 
theory  cannot  have  for  its  cause  (at  least  not  alone)  the  decrease  of  the 
molecular  diameter  with  rising  tem|)erature.  ( Wied.  Ann.  xiy,  232; 
Nature^  January,  xxy,  p.  200.) 

Dahlauder  has  ascertained  that  the  velocity  with  which  a  body  cools 
in  a  liquid  is:  (1)  nearly  independent  of  its  depth  below  the  snrfiice; 
(2)  is  independent  of  the  nature  of  its  surface ;  (3)  is  dependent  on  its 
excess  of  temperature ;  and  (4)  for  the  same  body  in  the  same  liquid 
with  the  same  excess  of  temx>eratare  it  increases  rapidly  with  the  tem- 
perature of  the  liquid.    (J.  PAy«.,  September,  II,  i,  p,  435.) 

Hill  has  calculated  from  data  obtained^  by  actinometric  observationfl 
in  India,  that  the  true  absorbent  of  solar  heat  in  our  atmosphere  is 
aqueous  vapor,  the  absorbing  power  being  identical  with  that  obtained 
by  Yiolle  from  measurements  taken  by  himself  in  the  Alps.  (Proa  22oy. 
Soc.^  xxxin,  p.  216 ;  J.  Phy8.j  June,  II,  i,  p.  200.) 

Heine  has  measured  the  absorption  of  radiant  heat  by  gases  by 
means  of  the  expansion  produced.  The  gas  is  contained  in  a  brass  vessel^ 
whose  sides  carry  plates  of  rock  salt,  through  which  pass  the  radiatioiiB 
of  a  Bunsen  burner.  A  very  delicate  manometer  registers  automatically 
the  variations  of  interior  pressure.  If  air  be  used  purified  from  water 
vapor  and  carbon  dioxide  no  change  of  pressure  takes  place,  but  if  car- 
bon dioxide  be  employed  there  is  an  increase  of  pressure  resulting  firom 
the  absorption  of  heat  by  the  gas.  On  mixing  definite  quantities  of 
carbon  dioxide  with  air,  definite  curves  were  obtained,  which  were  suffi- 
ciently well  marked  to  permit  of  the  solution  of  the  inverse  problem; 
t.  e.,  the  determination  of  the  carbon  dioxide  in  the  air  from  the  absorp- 
tion curves.  The  results  agree  well  with  those  of  chemical  methods. 
(J.  Phys.j  August,  II,  I,  p.  380.) 

Ferrini  has  experimented  with  the  Crookes  phenomenon,  using  two 
similar  tubes,  one  of  which  was  exhausted  only  moderately,  the  spark 
passing  direct  from  one  electrode  to  the  other,  while  the  other  contained 
air  at  the  extreme  of  rarefaction.  A  Holtz  machine  furnished  the  elec- 
tricity, tube's  of  rubber  filled  with  fnercury  being  the  conductors.  One 
of  these  was  directly  attached  to  the  machine.  The  other  was  adjus- 
table near  the  surface  of  mercury  in  circuit  with  the  machine,  so  that 
when  it  was  immersed  a  continuous  currenc  was  sent  to  the  bulbs,  and 
when  out  of  the  mercury  a  longer  or  shorter  spark  could  be  obtained. 
When  these  discharges  passed  through  the  low  vacuum  tube,  the  phe- 
nomena varied  like  those  observed  by  Hittorf,  ivho  used  a  constant  cur- 
rent, but  varied  the  rarefaction;  being  due  to  the  increase  of  the  resist 
anoe  in  the  vicinity  of  the  negative  electrode  as  the  potential  rises.  The 
resistance  of  the  second  globe  was  very  much  greater;  but  the  phenomena 
from  one  globe  to  the  other,  vary  in  the  same  direction  in  which  they 
vary  for  the  first  globe  when  the  difierence  of  potential  is  increased.  The 
author  rgects,  consequently,  the  hypothesis  of  a  fourth  state  of  matter. 
{11  Nuovo  CimentOf  III,  ix,  p.  170 ;  J.  Phys.y  November,  II,  i,  p.  621.) 
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Tyudall  has  delivered  a  lecture  at  the  Boyal  Institution  on  the  action 
of  free  molecules  on  radiant  heat,  and  its  conversion  thereby  into  sound, 
in  which  he  gave  a  rSsumi  of  the  discussion  on  the  question  of  the  ab- 
sorptive action  of  aqueous  vapor  and  then  showed  the  apparently  in- 
controvertible proof  by  means  of  the  photophone  of  the  correctness  of 
his  early  experiments.  {NaturCj  January,  xxv,  p.  232 ;  Ann.  Chim,  Phyu.^ 
April,  V,  XXV,  p.  177.) 

Dufonr  has  confirmed  the  hypothesis  that  in  the  ra&iophone  the 
radiant  energy  acts  on  the  layer  of  air  in  contact  with  the  solid  body 
without  expanding  sensibly  this  body.  A  wire  of  blackened  brass, 
stretched  on  the  mounting  of  a  lens,  pressed  against  the  lens  a  thin  glass, 
which  gaveNewton'srings;  and  it  wasobserved  that  no  change  took  place 
in  the  rings  when  the  wire  was  subjected  to  an  intermittent  beam  of  light 
A  very  thin  spiral  of  blackened  zinc  terminated  in  a  small  carbon  cone 
connected  with  the  positive  iK>le  of  a  battery  and  rested  on  a  plate  of 
carbon  connected  with  the  negative  pole,  a  telephone  being  in  circuit 
No  sound  was  perceived  when  an  intermittent  beam  was  thrown  upon 
the  spiral.  The  increased  effect  with  increased  absorption  in  a  gas  was 
well  shown  by  putting  carbon  dust  in  dry  air;  a  strong  sound  was 
heard  when  the  tube  was  sl/aken.  That  short  waves  also  produce  the 
result  was  shown  by  using  a  bulb  as  a  receiver  in  which  hydrogen  and 
chlorine  were  set  free  by  electrolysis.    (J.  Phys.^  April,  II,  i,  p.  19G.) 

Kalischer  has  Observed  that  by  using  simply  a  selenium  cell  in  the 
circuit  of  a  telephone,  and  without  battery,  a  sound  is  produced  when- 
ever intermittent  light  falls  on  the  selenium  whose  pitch  corresponds  t>» 
the  rate  of  intennittence.  The  result  appears  to  be  due  to  light,  since 
it  is  not  modified  by  alum  or  by  water,  and  it  is  destroyed  by  colored 
glass,  except  yellow.  The  cell  should  have  a  low  resistance.  ( Carl.  Bep»^ 
p.  503 ;  J:  Phy8.j  April,  II,  i,  p.  197.) 

4.  Specific  Heat. 

Strecker  has  determined  the  ratio  of  the  specific  heat  at  constant  press- 
ure to  the  specific  heat  at  constant  volume,  of  chlorine,  bromine,  and 
iodine,  all  in  the  condition  of  gas,  by  comparing  by  Kuudt's  method  the 
wave  lengths  produced  by  the  safme  sound  in  air  and  in  the  gas,  at  tem- 
peratures between  20^  and  390^.  The  constants  do  not  vary  sensibly 
with  the  temperature,  and  approach  closely  the  theoretic  values,  1.323 
for  chlorine,  1.290  for  bromine,  and  1.300  for  iodine.  The  experimental 
values  are: 

8p.  heat.  Sp.  heat  const. 

Velocity.  Ratio.  const  press.       toL  ref.  to  air 

Chlorine 205.3"  1.323  0.1135  0.2130 

Bromine 135.0  1.293  0.0550  0.2358 

Iodine 107.7  1.294  0.03489  0.2350 

( Wied.  Ann.y  V,  xni,  p.  20 ;  J.  Phys.,  April,  II,  I,  p.  187.) 
Thoulet  and  Lagarde,  desiring  to  obtain  the  specific  heat  of  small  frag- 
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ments  of  minerals  weighing  from  one  to  five  decigrams,  have  devised 
a  simple  apparatus  for  the  purpose,  the  minute  rise  of  temperature,  when 
the  body,  previously  heiited,  is  placed  in  a  liquid,  being  determined  by 
means  of  a  thermo-electric  couple.   {Comptes  Rendus^  June,  xciv,  p.  1512.) 

Louguinine  has  described  a  new  and  improved  form  of  calorimeter, 
the  results  of  which  appear  to  be  very  satisfactory.  {Ann,  Chim,  PAy<., 
November,  V,  xxii,  p.  398.) 

Yiolle  has  proposed  an  apparatus  for  applying  the  cooling  method  to 
the  determination  of  the  specific  heat  of  bodies  when  the  initial  temper- 
ature of  the  body  is  between  100^  and  500^.  It  consists  of  a  small  bot- 
tle of  thin  glass,  with  double  walls  and  a  straight  neck,  a  good  vaconm 
being  made  in  the  annular  space.  An  agitator  is  introduced  through  the 
neck  by  the  side  of  the  thermometer.  {Comptes  Bendus^  June,  xciY, 
p.  1570.) 

Schuller  has  redetermined  the  heat  of  combination  of  water,  in  con- 
sequence of  certain  criticisms  of  Yon  der  Than.  The  oxygen  and  hydro- 
gen meet  in  a  combustion  chamber  formed  of  two  parts ;  they  unite  in 
the  upper  part,  which  is  at  225^,  evolving  (1)  Mi  calories  employed  to 
heat  them,  (2)  their  heat  of  combination  E,  and  (3)  Ms  calories  corre- 
sponding to  the  condensation  of  three  volumes  to  two.  The  vapor  of 
water  formed  passes  into  the  lower  part  at  (P,  where  it  gives  up  M| 
calories.  Hence  Ep= — Mi  -f  E  -f  Ms  -f  M3.  In  this  way  the  author  finds 
E =288 10.    ( Wied.  Ann.^  V,  xrv,  p.  226;  J.  Phys.^  April,  II,  i,  p.  192.) 

Louguinine  has  published  an  extended  memoir  on  the  measurement 
of  the  heat  of  combustion  of  organic  bodies,  giving  a  description  of  the 
apparatus  employed,  the  mode  of  using  it,  and  some  of  the  results  which 
have  been  obtained  with  it.  (Ann.  Chim.  Phya.^  November,  V,  xxvii, 
p.  347.) 

LIGHT. 

1.  Prodtu^ion  and  Velocity. 

Kruss  has  called  attention  to  the  fact  that  if  the  screen  of  a  Bnnsen 
photometer  be  moved  between  two  fixed  sources  of  light,  there  are  two 
positions  of  this  screen  in  which  the  fatty  spot  disappears.  Both  theory 
and  experiment  show  that  the  true  ratio  of  the  intensities  from  the  two 
sources  is  the  geometric  mean  of  the  ratios  calculated  from  both  meas- 
urements.   (J.  Phys.^  April,  II,  i,  p.  201.) 

A  new  photometer  has  been  constructed  by  Sabine,  in  which  a  wedge 
of  neutral  tint  glass  is  used  to  measure  the  intensity  of  a  given  light 
by  equalizing  it  with  a  standard  paraffin  flame.  To  secure  greater 
range  a  set  of  diaphragms  is  used  to  regulate  the  amount  of  light  com- 
ing from  the  standard.    {Nature^  December,  xxvii,  p.  201.) 

Grova  and  Lagarde  have  made  an  improvement  in  the  spectropho- 
tometer whereby  the  illuminating  power  of  simple  radiations  may  be 
compared.    The  illaminating  power  of  a  simple  light  they  regard  as  the 
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property  which  it  possesses  of  rendering  distinguishable  upon  a  white 
screen  illnininated  with  it  minute  details,  as  lines,  etc.  K,  now,  the  light 
be  weakened  till  they  vanish,  the  ratio  of  the  initial  intensity  to  this 
limit  of  intensity  will  be  sensibly  constant  and  is  a  function  only  of  the 
wave-length  used.  The  light  to  be  tested  is  therefore  received  normally 
on  the  slit  of  a  spectrophotometer  covered  with  a  strip  of  glass,  on  which 
IB  photographed  a  series  of  fine  and  close  dividing  lines,  their  direction 
being  perpendicular  to  the  direction  of  the  slit.  A  pure  spectrum  is 
seen  furrowed  by  fine  longitudinal  striae.  If,  now,  the  eye-piece  slit  be 
made  to  include  any  particular  region,  and  the  nicol  prism  be  rotated 
till  the  striflB  cease  to  be  pei*ceptible,  a  method  is  secured  for  compar- 
ing intensities.  {Compfes  RenduSy  xcin,  p.  959;  J,  Phys.j  April,  II,  i,  p. 
162;  Phil.  Mag.^  January,  V,  xin,  p.  72.) 

Brttcke,  finding  that  objects  cease  to  be  visible  at  a  greater  visual 
angle  the  more  they  difiler  in  color  but  not  in  brightness  from  the 
background  on  which  they  are  seen,  has  made  use  of  this  principle  in 
photometry.  A  board,  black  at  one  end  and  white  at  the  other,  he  calls 
a  brightness  table.  It  has  successive  shades  of  gray  between.  To  de- 
termine the  brightness  of  a  colored  paper,  for  example,  he  places  a  bit 
of  it  before  different  parts  of  the  board  and  notes  the  place  where  with 
the  shortest  interval  it  becomes  invisible.    {Naturey  June,  xxvi,  p.  138.) 

Eoenig  has  reported  to  the  Physical  Society  of  Berlin  on  a  new  in- 
strument designed  and  constructed  by  Helmholtz,  which  he  calls  the 
leakoscope.  It  consists  essentially  of  a  calc-spar  rhomboid,  a  plate  of 
quartz,  and  a  nicol  prism.  When  a  luminous  pencil  enters  the  calc-spar 
it  is  split  into  two  rays  polarized  in  planes  at  right  angles,  which  trav- 
erse the  quartz  plate  and  the  nicol.  When  analyzed  by  a  prism  these 
rays  give  two  spectra  containing  absorption  bands,  those  in  the  one 
being  the  complement  of  those  in  the  other.  The  instrument  is  used  by 
patting  in  a  quartz  plate  of  the  proper  thickness  and  then  rotating  the 
nicol  until  white  light  is  produced.  When  different  sources  of  light 
are  employed,  different  degrees  of  rotation  are  necessary  to  effect  this 
result,  the  relative  quantity  of  different  colors  in  different  lights  being 
different.  The  angle  of  rotation  for  stearin  candles  was  71<^.20;  for  gas 
light,  710.6 ;  for  electric  arc,  79^ ;  magnesium  light,  86° ;  solar  light  90O.5. 
Th(*  calcium  light  and  burning  phosphorus  gave  angles  between  gas  and 
the  electric  light.  Experiments  with  the  Edison  and  the  Swan  incan- 
descent lamps  showed  that  the  luminosity  increases  much  more  rapidly 
than  strength  of  current,  the  illuminating  power  being  increased  sixty- 
fold  by  doubling  the  current.  The  angles  of  the  leukoscope  increase  a^ 
the  light  rises;  so  that  a  curve  plotted  with  light  intensities  as  ab- 
scissas and  angles  as  ordinates  is  concave  towards  the  axis  of  abscissas, 
approaching  asymptotically  a  maximum  near  78^ ;  an  angle  approxi- 
mately equal  to  the  angle  of  the  arc.  (NaturCj  November,  xxvn,  p.  93.) 
H.  Mis.  26 31 
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2.  Beflectum  and  Befraction. 

Ghardonnet  has  made  a  series  of  experiments  on  the  actiiiic  tnuiB- 
parency  of  certain  media,  especiallj  of  the  mirrors  of  Foncaalt  Two 
methods  were  used :  the  first  consisted  in  exposing  sensitive  i>aper  to 
the  solar  rays  after  traversing  the  medium ;  the  second  required  a  lens 
of  quartz  and  Iceland  spar  and  a  prism  of  spar,  the  spectrum  being  re- 
ceived on  a  photographic  plate  or  a  fluorescent  screen.  In  this  way  the 
various  kinds  of  optical  glass  were  studied,  the  results  of  which  are 
given.  Silvered-glass  mirrors  transmit  the  more  refrangible  rays,  giving 
on  the  photographic  plate  a  band  firom  O  to  T ;  thus  acting  as  a  filter, 
allowing  obscure  rays  only  to  go  through.  In  this  way  the  author 
obtained  photographs  in  absolute  darkness.    (J.  Phy».j  July,  II,  i,  p.  305.) 

Subsequently  Ghardonnet  has  examined  the  spectrum  of  Ught  re- 
flected from  various  bodies,  and  comes  to  the  conclusion  that  absolute 
elective  absorption  does  not  exist;  lampblack  itself,  deposited  as  an 
opaque  layer  on  a  plate  of  enamel,  giving  a  complete  spectrum.  The 
substances  tried  were:  white  and  black  enamel,  uranium  glass,  rough 
hematite,  polished  hematite,  diamond,  compressed  carbon, rough  and  pol- 
ished, vermilion,  gold,  lead,  nickel,  Arcet's  alloy,  copper,  rough  and  pol- 
ished steel,  Prussian  blue,  green  leaves,  and  mercury.  Among  liquids 
distilled  water,  fnchsine,  acetosulphate  of  quinine,  ammonia,  copper  sul- 
phate, potassium  dichromate,  milk,  ink,  alcohol,  ether,  benzene,  olive 
oil;  all  of  which  gave  a  complete  spectrum.  The  author  concludes  (1) 
every  surface  reflects  in  variable  proportions  all  the  colors  of  the  spec- 
trum.; (2)  the  reflecting  power  of  a  liquid  is  independent  of  the  sub- 
stances which  it  holds  in  solution  or  in  suspension;  and  (3)  specular 
polish  increases  only  the  total  quantity  of  reflected  radiations,  the  rela- 
tive intensity  of  the  different  regions  of  the  spectrum  depending  upon 
the  material  employed.    (J.  PhyB.^  December,  II,  i,  p.  549.) 

Piltschikoff  has  suggested  the  use  of  a  hollow  lens  for  measuring  the 
refractive  index  of  small  quantities  of  liquid.  After  fiiliug  the  lens  with 
the  liquid  to  be  examined,  the  focal  distance  of  the  image  of  a  monochro- 
matic flame,  placed  at  a  given  distance  from  the  lens,  is  exactly  meas- 
ured by  means  of  a  graduated  rule.  The  constants  of  the  apparatns 
are  determined  once  for  all,  and  then,  by  means  of  a  simple  formula,  the 
index  of  the  liquid  is  easily  calculated.  .  The  results  are  exact,  the  index 
of  glycerin  thus  determined  being  1.47298  dL  .00001.  {J.  Phy».^  Decem- 
ber, II,  I,  p.  578.) 

Boys  has  suggested  a  method  of  measuring  the  curvature  of  lenses 
with  a  view  to  determine  their  refractive  index.  The  principle  of  tJie 
method  is  illustrated  as  follows :  Fix  an  ordinary  spectacle  lens  in  a 
clip  with  its  principal  plane  vertical ;  in  front  of  it  place*  a  card  with  a 
small  hole  in  it,  and  illuminate  the  hole  with  a  candle  flame.  It  will  be 
found  that,  when  the  lens  is  at  a  certain  distance  from  the  card,  there  is 
an  inverted  image  of  the  hole  formed  on  the  card.    When  this  is  the 
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case  the  light  leaving  the  hole  and  meeting  the  front  sarface  of  the  lens 
is  refracted  and  meets  the  bsick  sarface  normally.  Most  of  the  light 
passes  throngh ;  but  a  small  portion  is  reflected  back  along  the  path 
whence  it  came,  and  is  suf&cient  to  prodace  an  image  easily  visible  in 
the  day.  By  fixing  a  plane  sarface  of  glass  behind  the  lens  it  will  be 
found  that  another  image  may  be  produced  when  the  lens  is  about 
twice  as  far  from  the  card  as  it  was  before.  The  card  is  then  at  the 
principal  focus.    {PhiL  Mag.^  Jiilyi  V,  xiv,  p.  30.) 

Bedson  and  Williams  have  experimented  to  ascertain  whether  the 
specific  refraction  of  a  solid  body  can  be  obtained  from  that  of  its  solu- 
tions by  applying  the  law  of  mixtures.  Bock- salt,  borax,  boric  acid,  and 
sodium-metaphosphate  were  the  substances  used.  The  indices  cor- 
responding to  the  three  lines  of  hydrogen  were  measured  for  the  three 
bodies  first  named  by  cutting  prisms  from  them ;  for  the  fourth  by  im- 
mersing it  in  a  more  refractive  liquid,  and  adding  a  less  refractive  one 
until  equality  was  obtained.  The  results  show  a  satisfactory  accord- 
ance.   {J.  Phys.j  August,  II,  I,  p.  377.) 

Crova  has  given  the  formula  of  a  varnish  for  glass,  given  to  him  by 
Guinand,  so  that  drawings  may  be  easily  made  upon  it  for  purposes  of 
projection.  It  consists  ofether,  500  grams;  sandarac,  30  grams;  mastic 
in  tears,  30  grams.  When  dissolved  add  benzene  until  the  varnish 
flowed  on  a  plate  of  glass  gives  it  a  depolished  appearance.  To  give 
a  fine  grain  and  a  homogeneous  layer,  x>oar  upon  it  a  little  petroleum 
ether,  let  it  partially  evaporate,  and  rub  with  a  piece  of  muslin  until 
perfectly  dry.  The  coating  may  then  be  written  upon  either  with  ink 
or  a  lead  pencil,  and  is  ready  for  use.    (J.  Phys.y  January,  II«  i,  p.  42.) 

Demeny  has  given  an  account  of  the  application  of  instantaneous  pho- 
tography to  the  study  of  animal  locomotion  as  practiced  by  Marey  at 
the  physiological  station  of  the  Pare  des  Princes.  The  exposure  is  made 
by  a  rotating  opaque  disk,  having  an  opening  in  the  form  of  a  sector. 
With  a  strong  light  it  may  be  reduced  to  one  thousandth  of  a  second. 
An  image  is  obtained  with  each  turn  of  the  disk,  and  since  the  object 
has  moved  in  the  interval  these  will  be  neither  identical  nor  superposed. 
A  white  stone  thrown  by  hand  when  thas  photographed  gives  the  im- 
age of  a  parabolic  curve.  A  white  point  attached  to  a  carriage  wheel 
gives  the  cycloid  described.    {J.  Phys.^  l^ovember,  II,  i,  p.  504.) 

Stokes  has  studied  the  phenomena  of  the  light  border  frequently 
noticed  in  photographs  just  outside  the  outline  of  a  dark  body  seen 
against  the  sky.  The  sunlight,  being  reflected  horizontally  into  a  dark 
room,  is  passed  through  a  lens  and  allowed  to  fall  on  a  phosphorescent 
screen  of  calcium  sulphide,  previously  exposed  to  light,  placed  nearer 
to  the  lens  than  its  principal  focus.  There  is  seen  a  circular  disk  of 
bine  light  much  brighter  than  the  general  ground,  separated  by  a  dark 
halo  from  this  ground,  due  to  the  action  of  the  less  refrangible  rays 
which  discharge  the  phosphorescence.  But,  since  the  first  effect  of 
these  rays  is  to  produce  light,  there  is  seen,  when  the  exposure  is  very 
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brief  or  the  intensity  of  these  rays  is  sufficiently  reduced,  a  greenish 
light  where  they  fall  on  the  screen,  which  faded  much  more  rapidly 
than  the  deep  blue,  and  after  a  short  time  became  relatively  dark.  In 
photography,  as  in  phosphorescence,  there  may  be  in  certain  cases  an 
antagonistic  action  between  the  more  and  less  refrangible  rays,  so 
that  the  withdrawal  of  the  latter  might  promote  the  effect  of  the  former. 
In  a  camera  corrected  for  chemical  rays,  when  directed  to  a  dark  object 
on  a-  bright  ground,  there  is  a  sharp  transition  from  light  to  dark  for 
rays  in  focns,  but  a  gradual  one  for  rays  out  of  focus.  Just  at  the  out- 
line of  the  object  there  woald  be  half  illumination  for  rays  out  of  focus, 
and  the  illumination  would  go  on  increasing  until  the  full  intensity  is 
reached  at  a  distance  equal  to  the  radius  of  the  circle  of  diffusion.  If, 
now,  the  rays  of  low  refrangibility  tend  to  oppose  the  action  on  the 
sensitive  plate  of  those  of  high  refrangibility,  acting  negatively,  just 
outside  the  outline,  the  active  rays,  being  sharply  in  focus,  are  in  full 
force  while  the  negative  rays  have  not  yet  acqLuired  their  fall  intensity. 
At  an  equal  distance  from  the  outline  on  the  dark  side  the  positive 
rays  are  absent,  and  the  negative  rays,  having  nothing  to  oppose,  do 
nothing.    {Proo.  Roy.  8oo.y  May  25 ;  Nature^  June,  xxvi,  p,  142.) 

3.  Dispersion  and  Color. 

Ayrton  has  presented  a  paper  to  the  London  Physical  Society  de- 
scribing the  latest  form  of  his  dispersion  photomet'Cr.  A  concave  lens 
is  used  to  disperse  the  stronger  light,  thus  obviating  the  necessity  of 
putting  it  at  a  distance.  The  illuminating  powers  are  compared  by 
Eumford's  method,  the  intensities  of  two  shadows  of  a  rod  thrown  on  a 
white  screen  of  blotting  paper  being  adjusted  to  equality.  A  sperm 
candle  is  used  as  the  standard,  placed  on  a  stand  sliding  on  a  graduated 
rod  at  an  angle  with  the  frame  of  the  instrument  which  carries  the  lens 
and  is  also  graduated.  The  stronger  beam  is  reflected  to  the  lens  by  a 
small  mirror  inclined  at  45^  to  a  horizontal  axis,  about  which  it  can 
rotate.  Collateral  observations  are  taken  through  red  and  green  glasses 
to  get  a  better  estimate  of  the  power  of  the  light.  {Nature^  March, 
XXV,  p.  426;  FhiL  Mag.y  July,  V,  xrv,  p.  45.) 

In  order  to  show  the  focus  after  refraction  through  a  prism,  Grova 
replaces  the  slit  of  a  spectroscope  by  a  plate  of  silvered  glass  having  two 
lines  at  right  angles  drawn  through  the  silvering,  the  quadrants  being 
filled  with  fine  lines  drawn  in  various  directions.  When  illuminated 
with  sodium  light,  and  viewed  in  the  observing  telescojie,  a  sharp  image 
is  obtained  by  these  lines,  both  horizontal  and  vertical,  when  at  mini- 
mum deviation,  but  if  the  prism  be  displaced,  the  image  of  the  lines 
perpendicular  to  the  principal  section  becomes  indistinct.  These  phe- 
nomena may  be  projected  on  a  screen  by  suitable  modifications  in  the 
method.    {J.  Phy$.^  February,  II,  i,  p.  84.) 

Chappuis  has  examined  carefully  the  absorption  spectrum  of  ozone, 
which  he  says  characterizes  this  gas  better  than  any  other  of  its  phys* 
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ical  or  chemical  properties.  He  gives  the  wave-lengths  of  eleven  ozone 
bands,  the  strongest  being  the  jtwo  near  D,  of  wave-lengths  609.5-593.5 
and  577-560  respectively.  He  finds  these  bands  also  in  the  spectnun 
of  liquid  ozone.  He  discusses  the  question  of  telluric  lines  in  the  solar 
^[)ectnun,  and  regards  the  blue  color  of  the  sky  as  due,  in  part  at  least, 
to  the  presence  of  ozone.    (J.  Phys.j  November,  II,  i,  p.  494.) 

Cimician  has  carefully  examined  the  spectrum  of  acetylene  and  finds 
that  it  differs  from  that  of  hydrogen  much  more  than  do  the  spectra 
of  ethylene  and  marsh  gas.  In  these  the  characteristic  carbon  bands 
show  the  spectrum  to  be  that  of  a  hydrocarbon  gas;  while  in  that  of 
acetylene  the  red,  orange,  and  yellow  portions  resemble  much  more 
closely  the  spectrum  of  carbon  dioxide  than  of  hydrogen.  (  Wied.  Ann^ 
No.  10;  Y;  Naturcj  January,  xxv,  p.  290.) 

Liveing  and  Dewar  have  continued  their  researches  on  the  spectrum 
of  carbon,  and  in  a  paper  presented  to  the  Royal  Society  give  the  wave- 
lengths of  twenty  ultra-violet  lines  measured  photographically  by  means 
of  a  Ratherfd^d  grating.  In  studying  the  spectrum  of  a  Swan  incan- 
descent lamp,  they  came  to  the  conclusion  that  the  temperature  of  the 
incandescent  thread  heated  by  fifty  Grove  cells  is  not  far  different  from 
that  of  sodium  heated  in  a  cyanogen  flame  burning  in  air,  but  is  less 
than  that  of  an  oxyhydrogen  flame.  {Proo.  Boy.  iSoc.,  March  9 ;  Nature, 
April,  XXV,  p.  545.) 

ThoUon  has  published  in  parallel  columns  the  wave-lengths  of  the 
bands  of  the  carbon  spectrum  as  observed  by  Bigourdan  in  the  arc  of 
the  electric  lamp  of  Jamin,  by  Salet  in  the  condensed  spark  in  cyanogen 
or  illuminating  gas,  by  Lecoq  de  Boisbaudran  in  the  blue  flame  of  illu- 
minating gas,  and  by  himself  in  the  spectrum  of  comet  b,  IdSl,  (Ann, 
Chim.  Phys.j  February,  V,  xxv,  p.  287.) 

Abney  has  published  minute  directions  for  performing  work  in  the 
infra-red  region  of  the  spectrum,  including  the  preparation  of  the  silver 
bromide  emulsion,  and  the  method  of  development.  {Nature,  Novem- 
ber, xxvn,  p.  15.) 

Johnson  has  quoted  WoUaston's  paper  in  the  Philosophical  Transac- 
tiong  for  1802,  and  Newton's  ^^Opticks,"  1704,  in  proof  of  his  assertion 
that  Newton  did  employ  a  slit  and  did  obtain  a  pure  spectrum.  Woll- 
aston  says :  ^<If  a  beam  of  daylight  be  admitted  into  a  dark  room  by  a 
crevice  l'2Qth  of  an  inch  hroad  and  received  by  the  eye  at  a  distance  of 
10  or  12  feet  through  a  prism  of  flint  glass, /ree/rom  veim,  held  near  the 
eye,  the  beam  is  seen  to  be  separated  into  the  four  following  colors  only: 
red,  yellowish-green,  blue,  and  violet."  Newton  says:  ^^  Instead  of  the 
circular  hole,  'tis  better  to  substitute  an  oblong  hole,  shaped  like  a  long 
parallelogram,  with  its  length  parallel  to  the  prism.  For  if  this  hole 
be  an  inch  or  two  long  and  but  a  tenth  or  twentieth  part  of  an  inch 
broad  or  narrower,  the  light  of  the  image  will  be  as  simple  as  before, 
or  simpler,  and  the  image  will  become  much  broader  and  therefore  more 
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fit  to  have  experiments  tried  in  its  light  than  before.''    {Naturej  October, 
XXVI,  p.  672.) 

Liveing  and  Dewar  have  studied  carefnlly  the  lines  in  the  spectra 
of  different  elements  which  have  been  supposed  to  be  coincident,  and 
condade,  from  the  resnltA  that  they  have  already  obtained,  that  the  coin- 
cidences as  yet  unresolved  will  yield  to  still  higher  dispersive  power  or 
are  purely  accidental.    (Ann.  Chim.  Phys.^  February,  V,  xxv,  p.  190.) 

Langley  has  given  the  results  of  experiments  made  with  the  bolome- 
ter to  determine  the  distribution  of  energy  in  the  normal  spectmoL 
This  curve  bias  its  maximum  ordinate  very  near  the  line  D,  the  meas- 
urements extending  from  a  wave  length  of  0.00035  to  0.00300»».  Taking 
the  bolometric  indications  when  the  sun  was  nearest  the  zenith,  and 
when  at  a  distance  from  it,  the  author  has  been  able  to  calculate  the  form 
of  the  curve  of  solar  radiation  without  the  earth's  atmosphere.  This 
curve  has  its  maximum  ordinate  near  the  line  F,  whence  he  concludes 
'Hhat  the  total  radiations  of  the  solar  photosphere,  if  they  could  reach 
us,  would  give  us  the  sensation  of  a  compound  color  resembling  a  dark 
blue."    {Ann.  Chim.  Phys.^  February,  V,  XXT,  p.  211.) 

At  the  Southampton  meeting  of  the  British  Association,  Langley 
gave  the  results  of  his  bolometric  measurements  made  upon  the  sum- 
mit of  Mount  Whitney,  in  Southern  California,  at  an  altitude  of  13,000 
feet.  These,  combined  with  the  results  obtained  at  Allegheny,  gave 
tlie  data  for  two  charts,  one  of  the  prismatic,  the  other  of  the  normal^ 
spectrum.  The  extension  of  the  spectrum  by  these  measuremt^nts  is 
remarkable.  Between  H  in  the  extreme  violet  and  A  in  the  furthest 
red  lies  the  visible  spectrum,  its  length  being  about  4,000  of  Ang- 
strom's units.  The  chart  shows  that  the  region  below  this  extends 
through  24,000  units  more,  so  much  of  it  as  lies  below  wave-lengtb 
12,000  being  here  mapped  for  the  first  time.  Moreover,  the  bolometer 
shows  this  region  to  be  crossed  by  Fraunhofer  lines ;  and,  with  the  aid 
of  one  of  Bowland's  concave  gratings,  their  wave-lengths  have  been 
measured.  The  terminal  ray  of  the  solar  spectrum  whose  presence  has 
certainly  been  felt  by  the  bolometer  has  a  wavelength  of  about  28,000. 
He  condudes  with  the  remark  that ''  while  all  radiations  emanate  from 
the  solar  surface,  including  red  and  infrared,  in  greater  degree  than 
•we  receive  them,  that  the  blue  end  is  so  enormously  greater  in  propor- 
tion, that  the  proper  color  of  the  sun  as  seen  at  the  photosphere  is  blae— 
not  only  bluish,  but  positively  and  distinctly  blue."  {Nature^  October, 
XXVI,  p.  586.) 

Several  new  forms  of  direct-vision  prisms  have  been  suggested. 
Ahrens  uses  a  bisulphide  prism  cemented  between  two  flint-glasa  prisms 
giving  a  wide  dispersion  with  but  little  loss  of  light.  Fuchs  employs 
a  single  isosceles  glass  prism  at  minimum  deviation,  a  silvered  mirror 
being  attached  to  the  basal  face  of  the  prism  to  rectify  the  ray  after 
emergence.  Bicco  has  described  a  similar  combination,  in  which  a  total- 
reflection  prism  is  substituted  for  the  mirror.    The  second  prism  of  the 
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eombinatioii  is  four-sided,  so  that  it  not  only  rectifies  the  ray  which  has 
been  deflected  by  the  first  prism  but  also  increases  by  a  nearly  equal 
amount  the  dispersion  of  the  first  prism.  {Naturey  December,  xxvii, 
p.  182.) 

Wead  has  proposed  a  method  of  combining  color  disks  by  the  rota- 
tion of  a  plane  mirror  slightly  inclined  to  the  axis  around  which  it  ro* 
tates.  If  the  angle  of  inclination,  the  distances  of  the  eye  and  the 
disks  from  the  mirror,  and  the  sizes  of  the  mirror  and  the  disk  are 
properly  proportioned,  a  good  combination  of  the  colors  may  be  effected 
and  the  necessary  adjustment  of  colors  may  be  made  without  stopping 
the  rotation.     (Nature^  January,  xxv,  p.  266.) 

For  the  mixture  of  spectrum  colors,  von  Frey  and  von  Ejies  illumi- 
nate two  neighboring  surfaces,  one  with  a  mixture  of  two  spectrum 
colors,  the  other  either  by  a  mixture  of  white  light  and  a  given  spec- 
trum color,  or  by  white  light  alone.  Their  results  for  complementary 
colors  confirm  those  of  Helmholtz.  If  a  curve  be  constructed  with  the 
wave-lengths  of  certain  colors  as  abscissas  and  wave-lengtlis  of  their 
complementaries  as  ordinates,  the  two  branches  of  an  equilateral  hy- 
perbola are  obtained.  But  the  curves  obtained  by  the  two  observers 
under  the  same  conditions  are  not  identical,  but  intersect  in  the  yellow- 
ish-blue. Analogous  differences  appear  in  the  exx)eriments  made  to 
reproduce  the  different  tints  of  the  spectrum  by  the  mixture  of  two 
spectrum  colors.  Thus,  when  the  red  of  G  and  the  green  of  b  are  used 
to  reproduce  intermediate  tints,  von  Kries  must  employ  more  green 
than  von  Frey,  and  less  when  the  green  of  b  is  mixed  with  the  violet  of 
G.  These  results  show  the  eye  of  one  of  these  authors  to  be  more 
sensitive  to  yellow  than  the  other.  They  attribute  it  to  unequal  ab- 
sorption by  the  pigment  of  the  yellow  spot.  (J*.  Phys.j  November,  II, 
I,  p.  513.) 

Hastings  has  published  a  paper  on  the  color  correction  of  double  ob- 
jectives, in  which,  after  a  review  of  the  methods  heretofore  employed  for 
attaining  this  end,  he  gives  a  theoretical  solution  of  the  problem,  shows 
bow  the  results  may  bo  applied  to  the  practical  construction  of  an  ob- 
jective, and,  finally,  gives  the  results  of  some  practical  tests  of  the  theory. 
Two  forms  of  test  were  applied.  In  the  one  three  objectives  were  con- 
structed firom  the  theory  and  their  performance  studded.  In  the  other 
objectives  of  the  most  approved  makers  were  examined  and  their  prac- 
tice compared  with  theory.  The  results  in  both  cases  were  regarded 
as  a  decisive  proof  of  the  correctness  of  the  theory,  (^m.  J.  Sou^ 
March,  III,  xxin,  p.  167.) 

4.  Interference  and  Polarization. 

Uichelson  has  investigated  the  interference  phenomena  observed  in 
the  form  of  refractometer  employed  by  him  in  his  experiments  to  deter- 
mine the  relative  motion  of  the  earth  and  the  ether.    He  finds  satisfac* 
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tory  accordance  of  experiment  with  theory.    (Am.  J.  /Sci.,  Hay,  ni, 
xxni,  p.  395.) 

Bowland  has  published  a  preliminary  notice  of  the  results  accom- 
plished in  the  manufacture  and  theory  of  gratings  for  optical  purposes. 
Having  devised  a  plan  for  making  a  practically  perfect  screw,  which 
proved  successful,  the  ruling  machine  was  at  once  constructed.  No 
error  as  great  as  the  one-himdred  thousandth  part  of  an  inch  has  been 
detected  in  any  part  of  this  screw,  and  it  has  no  appreciable  periodic 
error.  Gratings  have  been  ruled  on  the  machine  having  43,000  lines 
to  the  inch,  and  a  ruled  surface  has  been  made  with  it  having  160,000 
lines,  29,000  to  the  inch,  in  size  6^  X  4^  inches.  Bowland  then  made  an 
investigation  of  the  theory  of  concave  gratings  and  found  their  laws  to 
be  very  simple.  Draw  the  radius  of  curvature  of  the  mirror  to  the  cen- 
ter of  the  mirror,  and  from  its  central  point,  with  a  radius  equal  to  half 
the  radius  of  curvature,  draw  a  circle.  This  circle  thus  passes  through 
the  center  of  curvature  of  the  mirror  and  touches  the  mirror  at  its  cen- 
ter. If  the  source  of  light  is  anywhere  in  this  circle  the  image  of  this 
source  and  the  different  orders  of  the  spectra  are  all  brought  to  focns 
on  this  circle.  This  leads  to  a  mechanical  contrivance  by  which  we  c«i 
move  from  one  spectrum  to  the  next  and  yet  have  the  apparatus  always 
in  focus.  It  consists  simply  in  attaching  the  slit,  the  eye-piece,  and 
the  grating  to  three  equal  arms  pivoted  together  at  their  other  ends. 
The  most  interesting  case  is  when  the  bars  carrying  the  eye-piece  and 
grating  are  attached  end  to  end,  forming  a  diameter  of  the  circle,  the 
eye-piece  being  at  the  center  of  curvature  of  the  mirror,  and  the  rod 
carrying  the  slit  alone  movable.  In  this  case  the  spectrum  viewed  by 
the  eye-piece  is  normal ;  and  when  a  micrometer  is  used,  the  value  of  a 
division  on  its  head  in  wave-lengths  does  not  depend  on  the  position  of 
the  slit,  but  is  proportional  simply  to  the  order  of  the  spectrum.  More- 
over, all  the  superimposed  spectra  are  in  exactly  the  same  focus,  and  it 
is  a  beautiful  sight  to  see  the  lines  appear  colored  on  a  nearly  white 
ground.  A  list  of  some  of  the  flat  and  the  concave  gratings  is  given, 
together  with  the  results  obtained  with  them.  (Ifaturej  June,  XXYI,  p- 
211;  November,  xxvii,  p.  95;  Phil.  Mag.j  July,  Suppl.,  V,  xiii,p.  469.) 

Frolich  has  studied  the  light  which  is  reflected  from  very  fine  metal- 
lic gratings,  comparing  it  with  that  reflected  from  the  non-striated  sur- 
face. When  the  light  was  polarized,  the  plane  of  polarization  making 
an  angle  of  45^  with  the  plane  of  incidence,  he  observed  that  the  two 
portions  of  the  black  fringe  of  the  compensator  did  not  coincide,  and 
that  the  plane  of  iK>larization,  being  restored,  is  not  the  same  for  the 
two  halves  of  the  field,  the  difference  being  IQ^  for  an  incidence  of  70^, 
the  lines  vertical.  K  the  angle  of  polarization  of  the  incident  light  <p 
be  varied,  for  the  light  reflected  by  the  ruling  the  angle  0  of  the  re- 
stored plane  of  polarization  does  not  satisfy  the  equation  tan  ^  cot  v^^ 
const.  If  €p  be  taken  as  0,  v^  =  5o  4(K  when  «=:69o,  the  lines  vertical. 
If  a  lens  of  10  meters  radius  be  superposed  on  the  grating,  the  center 
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of  the  rings  produced  coinciding  with  the  edge  of  the  striated  surface, 
it  is  observed  that  the  diameter  of  the  rings  is  different  on  the  polished 
and  the  striated  portions.  These  phenomena  are  inexplicable  in  the 
present  state  of  optical  science.  ( Wied.  Ann.,  Y,  xin,  p.  133 ;  J.  Phys.^ 
January,  II,  i,  p.  50.) 

Lommel  some  time  ago  showed  that  a  plate  of  magnesium  platiuo- 
cjanide  perpendicular  to  the  axis  polarizes  completely  in  the  plane  of 
incidence  blue  rays  which  fall  upon  it  at  an  incident  angle  greater  than 
2o.  He  has  now  constructed  a  polariscope  with  plates  of  this  salt,  anal- 
ogous to  the  tourmaline  pincette;  but  a  layer  of  copper  sulphate  must 
be  ])laced  before  the  polarizer  so  that  blue  rays  only  shall  pass.  For 
dichroic  substances  with  superficial  colors,  polarization  b;^*  refraction  is 
not  due  to  absorption,  but  results  from  the  fact  that  the  light  reflected 
from  such  a  surface  is  completely  polarized  in  a  plane  perpendicular  to 
the  plane  of  incidence.  Hence  the  transmitted  rays  are  polarized  in 
this  plane.    ( Wied.  Ann.^  V,  xui,  p.  347 ;  J.  Phys.^  April,  II,  i,  p.  199.) 

Grovi  has  proposed  to  rotate  the  analyzing  nicol  prism  of  a  projection  . 
apparatus,  to  which  a  direct-vision  prism  is  attached  for  the  purpose  of 
determining  the  direction  of  rotation  of  the  polarized  ray  produced  by 
a  plate  of  quartz  placed  between  the  nicols.  The  spectrum  will  be  cir- 
cular, the  red  being  at  the  center  and  the  violet  at  the  circumference. 
When  the  quartz  plate  is  interposed,  two  black  archimedean  spirals 
will  appear,  moving  toward  or  from  the  center,  according  to  the  direc- 
tion of  rotation  of  the  quartz.    (J.  Pkys.y  August,  II,  i,  p.  372.) 

The  saccharimeter  of  Laurent  has  hitherto  required  monochromatic 
light.  A  new  modification  of  this  instrument,  using  ordinary  light,  has 
recently  been  introduced  by  the  maker,  in  which  the  rotation  of  the* 
sugar  solution  is  balanced  by  a  quartz  compensator,  as  in  the  Soleil 
instrument.  Dufet  has  given  the  theory  of  the  new  instrument,  and 
s}u)ws  that  this  modification  restricts  the  use  of  the  instrument  to  solu- 
tions of  sugar,  the  law  of  rotation  of  which  is  sensibly  the  same  as  that 
of  quartz.    ( Comptes  BenduSj  xciy,  442;  J.  Phys.j  December,  H,  i,  552.) 

ELECTRICITY. 

1.  Magnetism. 

Eaton  has  investigated  the  conditions  of  maximum  magnetization  of 
diamagnetio  and  feebly  paramagnetic  bodies,  using  an  experimental 
method  analogous  to  that  of  G.  Wiedemann.  The  results  obtained  with 
ferric  chloride  show  that  the  magnetism  of  a  solution  of  this  salt  is  ex- 
actly proportional  to  the  magnetizing  force;  hence  a  maximum  of  mag- 
netization does  not  exist  for  feebly  magnetic  substances,  at  least  up  to 
the  limit  given  by  seven  Bunsen  cells.  With  diamagnetic  bodies,  the 
author  comes  to  the  same  conclusion.  ( Wied.  Ann.,  Y,  xv,  225 ;  J.  Phys.y 
July,  II,  I,  p.  3330 

Schuhmeister  has  determined  several  magnetic  and  diamagnetic  con- 
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stants  in  absolute  measure,  by  the  method  of  oscillations,  the  magnetiz- 
ing forces  being  from  300  to  2,500  Gaussian  units.  For  a  solotion  of  fer- 
ric chloride  of  density  1.40,  EL  10*  =  35.  The  constants  of  diamagnetic 
liquids  diminish  when  the  magnetizing  force  increases;  in  gases  the 
reverse  is  true.  Ox^^gen  charged  with  ozone  is  two  or  three  times  more 
magnetic  than  pure  oxygen.  For  a  magnetizing  force  of  1,308,  the  fol- 
lowing values  were  obtained  for  E.  10^:  water,  —  0.453;  alcohol,  —  0.41G; 
carbon  disulphide,  —  0.290;  oxygen,  +  0.059 ;  oxygen  ozonized,  +  0.181. 
(J.  Phya.y  April,  II,  i,  p.  201.) 

Berson  has  made  a  study  of  the  effect  of  temperature  on  the  magnetic 
properties  of  metals  by  comparing  the  magnetic  moments  of  different 
bars  at  different  temperatures,  when  placed  in  a  magnetic  field  of  uni- 
form intensity.  With  iron  the  total  and  temporary  magnetizations 
both  increase  up  to  26(P,  above  which  the  latter  falls  off  rapidly,  the 
former  slowly.  In  steel,  the  maximum  of  total  magnetization  is  obtained 
at  260^  also,  but  the  permanent  magnetization  reaches  its  highest  valoe 
at  240^.  A  steel  bar  magnetized  cold  loses  magnetism  on  heating,  wbi^e 
one  magnetized  hot  loses  it  on  cooling.  With  nickel  the  total  magnet- 
ization increases  up  to  240^  and  diminishes  so  rapidly  above  280^  as 
to  be  0  at  330^.  If  magnetized  at  280^,  the  magnetic  moment  first  in- 
creases on  cooling  and  then  diminishes  slightly;  though  it  still  remains 
greater  than  at  the  temperature  of  magnetization.  (Naturej  December, 
xxvn,  p.  183.) 

The  elongation  of  a  bar  of  iron  when  magnetized  was  determmed 
by  Joule  in  1847  at  l*200000th  of  its  length,  and  by  Mayer  in  1873  at 
l-277000th.  Hard  steel  was  noticed  by  both  observers  to  contract  when 
magnetized.  Barrett  has  now  extended  these  investigations  to  cobalt 
and  nickel,  and  finds  that  in  his  apparatus  iron  elongates 'l-280000th, 
and  cobalt  l-425000th,  while  nickel  contracts  l-130000th,  the  contraction 
being  instantaneous.  On  heating  the  bar  to  50^,  the  retraction  is  only 
three-fourths  of  its  former  value.    {Nature^  October,  xxvi,  p.  585.) 

Gray  has  called  attention  to  the  converse  of  these  results  of  Barrett's, 
obtained  in  some  experiments  made  by  his  brother  and  himself  under 
Sir  William  Thomson's  direction.  Barrett  finds  that  the  effect  of  lon- 
gitudinally magnetizing  a  bar  of  iron  is  to  increase  its  dimensions  lon- 
gitudinally and  to  diminish  them  laterally,  so  that  the  volume  remains 
constant;  while  Thomson  shows  that  the  effect  of  increasing  longitudi- 
nal dimensions  in  an  iron  bar  is  to  increase,  and  of  increasing  transverse 
dimensions  to  diminish  its  longitudinal  magnetization.  (iTo^tfre,  Octo- 
ber, XXYI,  p.  625.) 

Gheesman  has  investigated,  under  Eohlrausch's  direction,  the  effect 
of  mechanical  hardening  upon  the  magnetic  properties  of  steel  and  iron, 
the  results  of  which  are  in  entire  accordance  with  those  obtained  by 
Buths  and  others  with  magnets  hardened  by  heat.  {Am.  J.  8eLj  Sep- 
tember, III,  xxrv,  p.  180.) 

Clemandot,  in  a  communication  to  the  French  Academy,  maintains 
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that  steel  sabmitted  to  great  pressure,  and  cooled  under  this  pressnre, 
possesses  coercitive  force,  and  may  be  i>erman6nt]y  magnetized.  More- 
over, steel  thus  treated  may  be  heated,  and  even  forged,  without  losing 
this  property.  Instead  of  being  ephemeral  and  transitory',  as  coercitive 
force  is  in  steel  hardened  in  a  bath,  that  produced  by  compression  is 
permanent,  unalterable.  In  proof  of  this,  the  author  broke  in  pieces 
the  magnets  of  a  magneto-electric  machine,  forged  them  into  a  bar, 
compressed  this  bar,  reibrmed  the  magnets,  remagnetized  them,  and 
found  them  to  have,  on  testing,  the  same  magnetic  force  as  before. 
(Cwnptes  Bmdus^  October,  xoy,  p.  587.) 

Goolden  has  contrived  a  convenient  form  of  dip  circle,  which  is  con- 
stracted  by  C  GaseUa,  of  London,  and  which  is  sufficiently  accurate 
for  class  instruction.    {Nature^  December,  xxyn,  p.  127.) 

Eohlrausoh  has  described  some  portable  instruments  for  measuring 
variations  in  the  intensity  of  terrestrial  magnetism.  They  include  (1) 
a  bifllar  maguetometer,  in  which  the  magnet  is  inclosed  in  a  rectangular 
box  12.5  X  5  X  5«™,  made  of  copper  and  having  a  glass  front.  The  cover 
carries  a  tube  2.5o»  in  diameter  and  25^  high,  furnished  with  a  torsion 
circle,  supporting  a  bifllar  suspension  consisting  of  two  brass  wires 
0.05™™  in  diameter,  8"»»  apart.  The  magnet  is  10®"*  long,  1.4®™  in  diam- 
eter, with  a  hole  9™™  in  diameter  through  the  axis.  It  weighs  83  grams, 
and  is  supported  by  a  stirrup  which  carries  a  mirror.  (2)  An  instrument 
for  measuring  variations  by  means  of  directing  magnets,  consisting  of 
a  compass,  the  needle  of  which  is  maintained  at  90^  to  the  magnetic 
meridian  by  four  magnets  carried  by  a  metallic  circle,  with  which  is  a 
second  circle  graduated.  The  author  claims  that  these  instruments 
will  give  the  variations  to  1-lOOOOth  of  their  total  value.  {Wied.  Ann., 
V,  XV,  p.  550;  J.  Phys.j  October,  n,  I,  p.  467.) 

2.  Electromotors. 

The  theory  proposed  by  Exner,  that  electrification  does  not  result 
from  contact  of  metals,  but  from  the  chemical  action  of  the  air,  produc- 
ing oxidation,  the  layer  of  oxide  remaining  there  permanently,  has  been 
criticised  by  several  physicists.  Exner's  experiments  tended  to  prove, 
as  he  thought,  that  the  superior  limit  of  the  difterence  of  potential  of 
the  metal  and  its  oxide  is  proportional  to  the  heat  of  oxidation  of  the 
metal  In  contact  with  platinum,  which  he  supposei^  incapable  of  ox- 
idizing, the  other  metal  with  its  layer  of  electrified  oxide  forms  a  con- 
denser, the  charge  of  which,  measured  by  an  electrometer,  will  be  one 
half  the  electromotive  force  belonging  to  the  metal  in  question.  Stole- 
tow  has  taken  up  in  order  the  eleven  experiments  which  Exner  cites  in 
his  second  memoir  as  contradictory  to  the  contact  theory  as  ordinarily 
admitted,  and  shows  that,  considering  the  earth  as  a  metallic  conductor, 
all  the  eleven  may  be  very  simply  explained  in  conformity  with  the 
contact  theory.    Sokoluff  has  examined  mathematically  the  condenser 
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theory  of  Exner,  and  found  it  in  error.  (J.  Pkys.j  December,  U,  i,  p. 
674.) 

Ewing  and  Jenkin  have  observed  that  a  wire  of  iron  or  steel  sab- 
mi  tted  to  the  action  of  a  magnetiziog  helix  yields,  when  twisted,  an 
instantaneous  longitudinal  current  directed  from  the  north  to  the  soaUi 
end  when  the  torsion  is  in  the  direction  of  an  ordinary  screw,  and  from 
south  to  north  when  the  torsion  is  in  the  other  direction*  On  reversing 
the  longitudinal  magnetization  of  a  wire  submitted  to  torsion,  a  moment- 
ary energetic  current  is  produced ;  but  the  interruption  or  re-establish- 
ment of  the  current  produces  only  a  trifling  effect.  A  magnetized  wire 
not  under  the  action  of  an  external  magnetizing  force  also  gives  a  cur- 
rent when  twisted,  in  the  same  direction  as  before.  The  authors  give 
the  name  ^< polarization"  to  the  state  produced  in  a  wire  by  the  super- 
position of  a  torsion  and  a  longitudinal  magnetization,  a  state  which 
persists  after  the  magnetizing  force  ceases ;  it  is  measured  by  the  mo- 
mentary current  which  accompanies  its  production*  The  molecular 
couditioD  opposiug  magnetization,  ordinarily  called  coercitive  force,  the 
authors  call  hysteresis.  {Proo.  Boy.  Sac.,  xxxin,  p.  21;  J.  PAjf«.,  July, 
n,  I,  p.  332.) 

Felice  shows  to  an  audience  the  fundamental  fsict  that  in  the  interior 
of  a  battery  the  current  goes  from  the  zinc  to  the  copper  by  using  a 
cell  of  considerable  length  and  suspending  a  needle  just  above  the 
liquid.    {J.  Phys.,  December,  II,  i,  p.  571.) 

Bennet  has  constructed  a  cheap  form  of  battery  which  can  be  made  for 
sixpence.  An  iron  meat  or  milk  can  forms  at  the  same  time  the  nega- 
tive plate  and  the  containing  vessel.  In  it  is  a  porous  cup  containing 
a  zinc  plate  passing  through  a  paraffined  cork  as  cover.  The  liquid 
used  is  caustic  soda,  which  is  electronegative  to  zinc,  and  in  which  iron 
does  not  rust.  Its  electromotive  force  is  1.23  volta.  Iron  filings  round 
the  porous  cup  facilitate  depolarization.  At  a  subsequent  meeting  of 
the  Loudon  Physical  Society,  Lecky  stated  that  the  electromotive  force 
of  the  Bennet  cell  as  determined  by  Guthrie  was  1.14  volts,  theiutenial 
resistance  being  0.8  ohm;  both  quantities  varying  somewhat.  HcLeod 
also  gave  the  res.ults  of  his  testn.  On  charging,  the  electromotive  force 
was  1.005  volts,  but  on  standing  three  days  it  rose  to  1.^13  volts.  The 
internal  resistance  was  1.007  ohms.  {Nocture,  Ma^-,  June,  xxvi,  pp*  71? 
119.) 

Wright,  in  a  paper  presented  to  the  London  Physical  Society,  gi^^ 
the  results  of  his  investigatious  on  the  Daniell  cell,  as  a  part  of  his  more 
extended  research  on  the  determination  of  chemical  affinity  in  terms  of 
electromotive  force.  He  concludes  that  when  a  Daniell  cell  is  vaf\d% 
with  equal-sized  plates  of  pure  zinc  and  pure  copper,  immersed  re- 
spectively in  solutions  of  pure  zinc  and  copper  sulpfaateti  of  the  same 
density,  and  is  made  to  generate  a  current  not  exceeding  in  density  3 
microamperes  per  square  centimeter,  an  electromotive  force  is  set  up 
always  lying  fairly  close  to  1.115  volts,  and  practically  identical  vitb 
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the  electromotive  force  corresponding  to  the  energy  gained  in  the 
net  chemical  change  ensuing.  By  taking  snitable  precautions  in  the 
construction  of  a  cell,  one  may  be  obtained  the  electromotive  force  of 
which  does  not  differ  more  than  ±  0.25  per  cent,  from  1.114  volts. 
But  such  a  cell  cannot  be  kept  for  many  hours  without  altering  in 
value  materially,  and  is  in  practice,  therefore,  a  far  less  convenient 
standard  than  the  Clark  mercurons  sulphate  cell.  {Nature^  February, 
IXV,  p.  403  J  Phil  Mag.j  April,  V,  Xlli,  p.  265.) 

Potier  has  given  a  description  of  the  various  classes  of  dynamoelectric 
machines  exhibited  at  the  Electrical  Exposition  in  Paris  in  1881.  The 
Gramme,  Edison,  Siemens,  Burgin,  GUlcher,  and  Brush  machines  are 
figured.  The  ring  of  the  Brush  machine  is  criticised  as  giving  rise  to 
injurious  Foucanlt  currents;  so  that  while  the  Gramme  and  the  Siemens 
machines  give  above  90  per  cent,  efficiency,  that  of  the  Brush  machine 
is  below  80.    {J.  Phys.,  September,  II,  i,  p.  389.) 

Lacoine  has  investigated  the  increased  resistance  in  dynamo-electric 
machines  due  to  increased  velocity  of  rotation,  and  finds  it  to  be  due  to 
variations  in  contact  between  the  commutator  and  brushes.  Using  a 
copper  cylinder  5«"  in  diameter,  having  longitudinal  grooves  cut  in  its 
sartace,  two  steel  springs  were  made  to  press  on  opposite  sides  of  it, 
which  were  in  circuit  with  a  battery,  telephone,  and  galvanometer. 
When  at  rest,  the  resistance  of  the  circuit  was  68  ohms;  at  2,000  rota- 
tions, 183;  at  4,000,  900;  at  about  5,000, 1,567;  at  a  higher  velocity 
not  measured,  2,900.  Each  spring  touched  the  cylinder  over  three 
grooves,  and  increasing  the  pressure  diminishes  the  resistance.  Using 
a  smooth  cylinder,  the  results  were  the  same  except  that  a  little  higher 
velocity  was  necessary  to  obtain  the  same  resistance. .  {Comptes  Rendm^ 
xcni,  p.  958;  Phil.  Mag.^  January,  V,  xiii,  p.  76.) 

Sir  William  Thomson  has  devised  two  dynamos,  one  giving  continuous, 
the  other  alternating  currents.  In  the  former,  a  drum-armature  in  the 
form  of  a  barrel  is  used,  the  staves  being  of  copper  and  insulated  from 
one  another.  At  one  end  of  the  drum  these  copper  bars  are  all  united 
to  one  metallic  plate,  and  at  the  other  their  prolongations  serve  as  com- 
mutator bars.  Inside  this  armature  is  a  stationary  electro-magnet,  its 
poles  facing  those  of  the  nearly  circular  field  magnets  placed  outside. 
The  armature  is  supported  on  friction  rollers,  the  lower  pair  made  of 
non-conducting  material,  the  upper  of  copper,  to  take  off  the  currents. 
The  alternating  current  machine  is  a  disk  dynamo,  in  which  the  rota- ' 
ting  armature  has  no  iron.  The  disk  is  made  of  wood,  having  projecting 
wooden  teeth  upon  its  sides,  around  which  the  copper  wire  or  strip  is 
carried  alternately  backwards  and  forwards,  going  finally  to  the  axle. 
The  field  magnets  are  placed  round  the  circumference  of  a  circular 
frame  with  their  poles  alternating  and  facing  inward.  They  are  formed 
of  a  cast-iron  ring  with  lugs  screwed  upon  its  face,  around  which,  back- 
ward and  forward,  the  zigzag  conductors  pass.  {Nature^  November, 
xxvn,  pp.  58,  78.) 
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Oordon's  dynamo  has  attracted  considerable  attention  because  of  its 
size,  being  more  than  9  feet  high  and  weighing  18  tons.  The  armature 
is  a  disk  of  boiler-iron  having  upon  its  faces  64  circular  coils.  Upon 
the  fixed  framework  are  128  '<  taking-off "  coils,  sector-shaped,  alternately 
connected  to  two  circuits.  There  are  32  groups  in  parallel  circuit,  each 
group  containing  4  coils  in  series.  The  current  is  taken  from  the  fixed 
coils,  the  movable  coils  being  excited  bjr  two  Biirgin  machines,  through 
the  commutator.  With  140  revolutions  the  electro  motive  force  is  105 
volts,  and  the  current  sustains  1,300  Swan  lamps,  but  is  expected  to  run 
5,000  to  7,000  with  increase  of  driving  power.  (JTa^ierc,  November, 
XXVII,  p.  60.) 

Lodge  has  given  an  ingenious  geometrical  construction,  giving  the 
relation  between  the  waste  and  the  useful  work  in  a  shunt  dynama 
( JTatterc,  July,  xxvi,  311.) 

In  a  lecture  at  the  Electrical  Exhibition,  Ayrton  has  considered  the 
question  of  the  economy  of  gas-engines  in  the  production  of  dectridty. 
Using  the  highly  purified  gas  employed  for  illumination,  even  at  75  cents 
per  thousand  cubic  feet  (which  is  twice  the  Paris  price),  the  gas-engine 
cannot  compete  with  the  steam-engine  in  economy.  But  using  some 
form  of  the  newer  and  cheaper  water  gas,  such  as  is  made  by  the  Dowson 
process,  by  passing  air  and  steam  through  a  mass  of  burning  ftiel,  the  re- 
verse condition  obtains.  While  the  calorific  power  of  a  cubic  meter  of 
coal  gas  is  5,590,399  heat  units,  and  the  calorific  intensity  2,554o  C,  that 
of  the  Dowson  gas  is  1,558,358  and  2,268,  respectively.  The  figures 
taken  from  a  gas-engine  of  30  horse-power  driven  by  means  of  the  Dow- 
son gas  for  300  days  of  nine  hours  each  showed  that  the  cost  was  about 
45}  per  cent,  less  than  when  worked  with  gas  at  75  cents  per  thousand 
feet,  and  47j^  per  cent,  less  than  a  portable  steam-engine.  A  steam- 
engine  consuming  6  pounds  of  coal  per  indicated  horse-power  per  hour 
requires  217  tons  of  coal  to  give  the  same  power  aa  39  tons  of  coal  con- 
verted into  gas  by  the  Dowson  process.  In  a  series  of  trials  made  with 
3}  horse-power  gasrcngines,  it  appeared  that  one  indicated  horse-power 
is  obtained  from  a  consumption  of  gas  derived  from  1.46  pounds  of  coal, 
after  allowing  10  per  cent,  for  impurities  as  well  as  for  the  gas  burned 
in  the  manufacture.  As  the  cost  is  less  as  the  engine  is  larger,  the 
author  believes  that  an  engine  indicating  40  horse-power  would  require 
90  cubic  feet  of  Dowson  gas  per  indicated  horse-power  per  hour,  requir- 
ing a  consumption  of  coal  of  only  1.2  pounds  per  indicated  horse-power 
per  hour.    ( JTot^re,  January,  xxv,  p.  281.) 

Bouty  has  suggested  a  striking  analogy  of  thermo-dynamic  with 
thermo-electric  phenomena  and  with  the  phenomenon  of  Peltier.  ^• 
PAy«.,  June,  II,  i,  p.  267.) 

In  1856,  Sir  William  Thomson  showed  that  magnetization  of  iron  and 
steel  modified  their  thermo-electric  properties.  Stroubal  and  Bams  have 
repeated  the  experiments  for  the  case  of  longitudinal  magnetization  and 
have  reached  the  same  conclusion.    Belatively  to  the  hardnesSy  the 
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influence  of  magnetization  is  extremely  feeble.  ( Wied.  Ann.j  Y,  xiv,  p.  54 ; 
J.  PAy«.,  June,  II,  i,  p.  201.) 

The  lliomson  effect,  or  the  transference  of  heat  by  an  electrical  cur- 
rent, has  been  investigated  by  Trowbridge  and  Penrose,  both  in  nickel 
and  carbon.  The  strip  of  nickel  was  46«"  long,  2.6«"  wide,  and  2*°™ 
thick.  The  transference  of  the  heat  was  found  to  be  negative;  i.  e.,  heat 
is  absorbed  by  a  current  which  passes  from  hot  to  cold,  and  evolved 
when  it  passes  from  cold  to  hot.  On  testing  the  question  whether  the 
phenomenon  is  reversible,  the  results  were  quite  inconclusive,  though 
tending  to  prove  rather  than  to  disprove  it.  No  effect  npon  the  Thom- 
son effect  was  produced  by  a  magnetic  field.  Bepeating  with  copper  the 
first  experiment  with  nickel,  the  relative  values  for  the  two  metals  were 
obtained.  Galling  copper  2,  the  effect  for  nickel  is  2.25,  but  of  opposite 
sign.  The  carbon  employed  was  that  of  a  Faber  pencil,  and  the  direc- 
tion of  the  Thomson  effect  was  found  to  be  negative,  like  nickel.  {Am. 
J.  8€i.j  November,  III,  xxiv,  379.) 

Elster  and  Oeitel  have  investigated  the  electrical  properties  of  fiame, 
using  the  Thomson  quadrant  electrometer.  They  find  that  as  long  as 
either  of  the  electrodes  is  outside  the  flame  and  the  other  inside,  the 
outside  one  is  positive  and  the  other  negative.  The  film  of  hot  air 
outside  the  flame  is  always  positive  and  the  flame  inside  relatively  neg- 
ative. The  result  is  the  same  with  gas  flames,  candle  flames,  alcohol 
flames,  and  even  in  air  flames  burning  in  coal  gas,  the  difference  of  poten- 
tial being  from  1^  to  .1 J  times  that  of  a  Daniell  cell.  If  in  place  of  two 
platinum  wires,  the  upper  one  is  copper,  the  e.  m.  f.  rose  to  2  Daniell 
cells,  with  aluminum  it  rose  to  3,  and  with  magnesium  to  8.2  cells. 
With  a  lump  of  dean  sodium  it  even  reached  5  cells.  Using  25  spirit 
lamps  in  series,  a  curved  piece  of  platinum  wire  passing  from  the  base  , 
of  one  flame  to  the  tip  of  the  next,  a  flame  batteiy  was  produced. 
Finally,  a  difference  of  potential  was  observed  between  an  incandescent 
platinum  wire  heated  by  a  current  and  a  second  wire  whose  tip  entered 
the  hot-air  currents  from  the  former,  no  flame  or  combustion  products 
being  present.  Hence  a  flame  in  itself  is  not  a  source  of  electrification 
at  all.  The  authors  conclude,  (1)  that  the  production  of  electricity  by 
flames  is  independent  of  the  size  of  the  flame;  (2)  dependent  on  the 
nature  and  state  of  the  surface  of  the  electrodes }  (3)  dependent  on  the 
nature  of  the  gases  that  are  burning  in  the  flame ;  and  (4)  dependent  on 
the  state  of  ignition  of  the  electrodes.  Hence  it  is  a  thermoelectric 
phenomenon  and  analogous  to  the  counter  e.  m.  f.  of  the  arc.  ( Wied. 
Jiin.,  V,  xrvi,  p.  193;  Phil.  Mag.^  September,  V,  xiv,  p.  161;  Nature^ 
August,  XXYI,  p.  321.) 

3.  Electrical  MeasuremenU. 

In  his  address  as  president  of  the  British  Association  at  the  South- 
ampton meeting,  Dr.  0.  W.  Siemens  gave  a  r&umS  of  the  progress 
made  in  the  establishment  of  electric  units,  culminating  finally  in  the 
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adoption  by  the  International  GongreBS  of  Electricians,  held  in  Septem- 
ber, IdHl,  of  the  volt,  ohm,  coalomb,  ampere,  and  farad.  To  these, 
however,  he  suggested  that  some  others  should  be  added.  For  the  unit 
of  magnetic  quantity  he  a<lopted  Glausius's  suggestion,  and  proposed 
the  name  "  weber."  For  the  unit  of  electrical  power  or  rate  of  work, 
i.  a.,  the  power  conveyed  by  the  current  of  an  ampere  through  the  dif- 
ference of  potential  of  one  volt,  he  proposed  the  name  ^^  watt"  For  the 
unit  of  intensity  of  magnetic  field  he  suggested  the  name  proposed  by 
Thomson,  of  ^<  gauss,"  the  gauss  being  the  intensity  of  field  produced 
by  a  weber  at  the  distance  of  one  centimeter,  and  a  weber  the  absolute 
c.  a.  s.  unit  strength  of  magnetic  pole.  Two  ]>oles,  each  of  one  weber 
strength,  at  one  centimeter  distance,  will  attract  with  the  force  of  one 
dyne.  For  the  unit  of  heat,  produced  in  one  second  by  one  ampere  of 
current  flowing  through  one  ohm  resistance,  he  proposed  the  name 
^<  joule.''  Its  value  in  absolute  measure  is  10^  c.  G.  s.  units,  and  there- 
fore, taking  Joule's  equivalent  as  4.2  x  10^  units,  it  is  the  heat  neces- 
saiy  to  raise  0.238  gram  of  water  one  degree  centigrade.  (Jfature,  Au- 
gust, XXVI,  p.  390.) 

The  Congress  of  Electricians  delegated  to  an  International  Conference 
(1)  the  final  determination  of  the  ohm,  (2)  the  investigation  of  earth  cur- 
rents and  atmospheric  electricity,  and  (3)  the  standard  of  light.  This 
conference  met  in  Paris,  in  October,  1882.  As  regards  the  ohm,  i. «., 
the  length  of  a  mercury  column  one  square  millimeter  in  section,  whose 
resistance  is  equal  to  10*  c.  G.  s.  unit^,  several  values  were  before  the 
conference.  These  are,  Kohlrausch's,  1.0693  meters;  Bayleigh's  (by 
B.  A.  method),  1.0624;  (by  the  method  of  Lorenz)  1.0620;  Glajzebrook's, 
1.0624;  n.  Weber's,  1.0611 ;  W.  Weber  and  Zollner's,  1.0552;  Rowland's, 
1.0572 ;  D6hm's,  1.0546.  But  opposed  to  these  is  F.  Weber's  value, 
1.0471,  which  is  very  near  the  B.  A.  ohm.  So  that  the  conference 
postponed  further  action,  and  recommended  experimentalists  (1)  to 
compare  their  resistances  with  the  standard  of  resistance  which  the 
French  Government  will  furnish;  (2)  to  compare  the  induction  coils 
by  Kohlrausch's  method  with  the  wire  circuit;  and  (3)  to  use  in  their 
measurements  the  modified  and  improved  method  of  Lorenz.  The 
second  section  resolved  that  the  various  Governments  be  requested 
to  favor  regular  and  systematic  observations  of  atmospheric  electric- 
ity upon  their  systems  of  telegraph;  that  the -study  of  storms  should 
be  undertaken  in  every  country ;  that  wires  independent  of  the  tele- 
graph system  should  be  provided  for  the  special  study  of  earth  currents; 
and  that,  as  far  as  practicable,  the  great  subterranean  telegraph  lines, 
especially  those  running  irom  south  to  north  and  firom  east  to  west-, 
should  be  utilized  for  the  same  purpose,  the  observations  in  the  differ- 
ent countries  taking  place  on  the  same  day.  The  third  section  ex- 
pressed the  opinion  that  the  light  emitted  by  a  square  centimeter  of 
melting  platinum  would  fiimish  an  absolute  standard.    The  conference 
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adjourned  to  meet  ou  the  first  Monday  in  October,  1883.     {Naturey 
November,  December,  xxvii,  pp.  18, 144.) 

Seyeral  excellent  expositions  of  the  absolute  or  o.  a.  s.  system  of 
electrical  units  have  appeared  since  the  adoption  of  these  units  by 
the  International  Congress  of  Electricians.  ,  Of  these  may  be  espe- 
cially mentioned  a  lecture  by  Levy,  delivered  before  the  Soci6t6  d'En- 
coaragement  {Ann.  Chim.  Pky8.^  May,  Y,  xxyi,  p.  85),  and  a  paper  by 
Pellat  (J.  Phys.j  June,  II,  i,  p.  255). 

Glausius  has  published  a  paper  on  the  different  systems  of  measures 
for  electric  and  magnetic  quantities,  in  which  he  maintains  that  Max- 
well has  committed  an  error  in  his  formula  for  the  static  magnetism 
unit,    (l^hil  Mag. J  June,  Y,  xni,  p.  381 ;  J.  Phys.j  June,  U,  i,  p.  273.) 

To  this  paper  there  haye  been  many  replies :  Everett  {PhiL  Mag.^ 
Y,  xui,  pp.  376, 431) ;  J.  J.  Thomson  (J6.,  xni,  p.  427;  xiv,  p.  225) ;  Lar- 
nor  {Ib.y  XUI,  p.  429) ;  Lodge  {Ih.j  XIT,  p.  357) ;  Wead  ( J(.,  xni,  p. 
530) ;  Sorgant  {Ib.j  xiY,  p.  395) ;  and  finally  von  Helmholtz  {Ib.y  De- 
cember, XIV,  p.  430).  The  latter  says :  ^*  In  all  this  I  cannot  perceive 
any  mistake  of  Maxwell's ;  and  his  equations,  derived  from  the  form- 
ulation of  the  fundamental  phenomena  chosen  by  him,  are  altogether 
OS  consisteut  with  each  other  and  as  correct,  if  understood  in  the  sense 
of  their  author,  as  those  of  Professor  Olauaiafl.'' 

Yon  Helmholtz  has  devised  an  electrodynamic  balance,  in  which  two 
coils  are  suspended,  with  their  axes  vertical^from  the  ends  of  the  beam* 
Above  these  coils,  which  can  rotate  about  their  axes,  are  fastened  twe 
larger  coils.  These  are  so  connected  that  one  of  the  movable  coils  is 
attracted,  the  other  repelled.  The  movable  parts  are  connected  with 
the  fixed  parts  by  bands  of  Dutch  metal  8.3  meters  long,  6  to  7  milli- 
meters wide.  The  instrument  will  measore  to  l-2000th  a  current  bal- 
anced by  one  gram.  ( Wied.  Ann.j  Y,  xiy,  52 ;  J.  Phy8.y  January,  11^  h 
p.  52.) 

Sir  WiUiam  Thomson  has.oontrived  two  new  forms  of  galvanometer^ 
which  he  calls  graded  galvanometers,  which  have  for  their  object  the 
determination  of  the  value  sought  without  calculation.  One  of  these 
is  for  measuring  dififerences  of  potential  in  volts,  and  is  called  a  potCD- 
tial  galvanometer.  The  other  measures  current  strengtii  in  amperes^ 
and  is  called  a  current  galvanometer.  The  plan  of  both  instruments  is 
essentially  the  same.  Each  consists  of  a  coil  and  a  magnetometer. 
The  coil  of  the  former  instrument  is  a  ring  of  circular  section,  14<^ 
in  outside  diameter  and  6^^  inside;  the  diameter  of  its  section,  there* 
fore,  is  4^.  It  is  made  of  German  silver  wire  covered  with  silk,  of 
No.  32  B.  w.  a.,  and  contains  2,200  yards  wound  in  7,000  turns,  having 
a  resistance  of  6,000  ohms.  It  is  saturated  with  paraffin  and  served 
with  silk  ribbon.  This  coil  is  firmly  attached  to  one  end  of  a  horizon- 
tal wooden  platform,  its  plane  being  vertical.  The  magnetometer  con- 
sists of  a  system  of  magnets  properly  supported  so  as  to  be  free  to 
H.  Mis.  2() 32 
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turn  roand  a  vertical  axis.  Each  magnet  is  1^^  loDg,  made  of  glass- 
hardened  steel  wire,  No.  18.  Four  of  these  form  the  needle,  and  tbe 
sides  of  the  mounting  are  prolonged  so  as  to  form  an  index,  moTing 
over  a  graduated  scale,  the  whole  inclosed  in  a  quadrantal  shaped  box. 
A  semicircular  magnet  placed  vertically  over  the  angle  of  the  quad- 
rant intensifies  the  field  when  necessary.  The  magnetometer  box  is 
placed  on  the  platform  so  that  the  axis  of  the  needle  passes  through 
the  center  of  the  coil  and  can  be  moved  to  and  from  it  at  pleasnro. 
The  coil  of  the  current  galvanometer  is  made  of  stout  copper  strip 
1.2^"*  broad,  1.5^™  thick,  wound  in  six  turns  and  insulated  with  as- 
bestus  pai>er.  It  will  measure  currents  up  to  100  amiieres ;  and  with 
a  single  coil  of  still  heavier  copx>er,  currents  of  1,000  amperes.  {Sa- 
turcj  September,  xrvi,  p.  006.) 

Gray  has  published  a  valuable  article  upon  the  graduation  of  gal- 
vanometers for  the  measurement  of  currents  and  potentials  in  absolute 
measure,  in  which  he  discusses  the  method  of  determining  the  horizon- 
tal component  of  the  earth's  magnetism,  the  theory  and  construction  of 
the  standard  galvanometer,  the  theory  and  relations  of  electric  units, 
and  the  method  of  graduating  and  using  Sir  William  Thomson's  graded 
galvanometers.    {Ifaturej  xxvn,  pp.  32, 105,  319,  339.) 

Boys  has  suggested  a  current  meter  based  on  a  new  principle.  The 
rate  of  a  pendulum  clock  depends  on  gravity  and  is  proportional  to  the 
square  root  of  its  strength.  That  of  a  watch  depends  on  the  strength 
of  the  hair-spring  and  is  proportional  to  the  square  root  of  its  strength. 
Tbe  force  due  to  an  electric  current  is  proportional  to  the  square  of  the 
current  strength.  Hence  if  a  portion  of  a  circuit  is  capable  of  vibrating 
under  electromagnetic  force,  the  speed  of  vibration  will  be  proportional 
sim])ly  to  the  current  strength.  If,  now,  such  a  contrivance  takes  the 
place  of  the  balance  of  a  pendulum  clock,  the  clock  will  measure  elec- 
tric current  instead  of  time.  A  meter  of  this  kind  has  been  constructed 
in  which  the  controlling  power  dex)ends  on  iron  crescents  and  solenoids, 
and  in  which  a  portion  of  the  main  current  is  shunted  through  secondaiy 
solenoids  giving  an  impulse  at  each  swing,  when  the  balance  is  in  its 
neutral  position,  thus  producing  no  effect  on  the  rate  of  oscillation. 
{yaturcy  February,  xxv,  p.  366.) 

Wartmann  has  contrived  an  apparatus  which  he  calls  a  ^^rheolyzer" 
for  varying  the  strength  of  a  derived  current  firom  zero  to  a  maximum, 
indicating  at  the  same  time  the  ratio  of  these  variations.  A  graduated 
metallic  ring,  round  a  column  carried  by  a  tripod,  incloses  a  thick  disk 
of  glass  or  ebonite  resting  on  six  radii  of  the  ring.  In  the  upper  snr- 
foce  of  the  disk  is  a  circular  trough  of  mercury  receiving  two  copper 
electrodes  at  the  bottom,  180^  apart.  A  cross-bar  on  the  top  of  the 
column,  on  which  it  turns  as  an  axis,  acts  as  a  movable  Wheatstone 
bridge;  it  has  two  terminal  verniers,  and  two  screws  dipping  in  the 
mercury.    These  latter  are  insulated,  but  communicate  through  central 
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binding  screws  with  a  mirror  galvanometer.  The  strength  of  the  shnnt 
current  varies  as  the  bridge  is  displaced,    {yature^  June,  xxyi,  p.  139.) 

Yon  Fleischl  has  claimed  tliis  apparatus  as  having  been  constructed 
by  him  in  1877,  and  described  under  the  name  ^'rheonom.'^  He  says  it 
has  been  in  Prof.  E.  Du  Bois  Beymond's  cabinet  for  more  than  live  years. 
(Nature^  December,  xxm,  p.  127.) 

Stone  has  constructed  an  electrodynamometer,  in  which  the  suspended 
coil  was  made  of  aluminum  wire,  was  1^  inches  internal  diameter, 
contained  forty-two  turns  of  wire  in  five  layers,  weighed  6^  grams,  and 
had  a  resistance  of  half  an  ohm.  Its  x)erfonnance  was  satisfiEU3tory. 
(Nature,  June,  xxvi,  p.  201.) 

Slotte  has  given  a  method  for  calculating  the  length  of  the  platinum 
wire  belonging  to  the  Wheatstone  bridge  (which  cannot  always  be  deter- 
mined by  direct  measurement),  which  is  founded  on  that  of  comparing 
and  exchanging  resistances.  {Wied.  Ann.j  Y,  xv,  p.  176;  PkiL  Mag., 
March,  Y,  xm,  p.  227.) 

Sloguinoff  has  contrived  a  simple  form  of  compensator  for  use  with 
the  method  of  Du  Bois  Beymond  for  measuring  electromotive  forces  by 
the  method  of  compensation.  Two  wires  of  equal  length  are  stretched 
parallel  to  one  another  and  connected  together  at  one  end.  To  the 
other  ends  a  standard  cell  is  connected.  To  one  of  these  same  ends  one 
wire  of  the  battery  to  be  tested  is  connected,  a  galvanometer  being  in 
the  circoit,  the  other  battery  wire  being  attached  to  the  end  of  a  third 
wire  parallel  to  the  others.  Across  the  three  wires  is  a  slider  for  ad- 
justing the  distance.    (J.  PAy«.,  March,  II,  i,  p.  1.38.) 

The  International  Electrical  Congress  adopted  the  ohm  as  the  unit 
of  resistance  and  defined  it  to  be  10^  o.  a.  s.  units.  But  they  left  to  a 
special  commission  the  determination  of  the  length  of  a  prism  of  mer- 
cury one  millimeter  in  cross-section  which  should  have  this  resistance. 
In  consequence  a  large  number  of  important  papers  has  been  published 
upon  the  best  method  of  making  this  measurement ;  or,  what  is  practi- 
cally the  same,  of  determining  the  actual  value  of  the  B.  A.  unit  called 
the  ohm.  Before  the  meeting  of  the  Congress,  Bayleigh  and  Schuster 
had  repeated  the  original  determination,  using  Thomson's  method  and 
the  identical  apparatus  with  which  the  B.  A.  Committee  worked.  They 
find  that  the  standard  called  an  ohm  by  the  committee  is  0.9893  x 
10*  a  o.  8.  units;  a  value  near  that  obtained  by  Bowland,  0.9911  x  10*. 
(IVoo.  Boy.  8oo.j  April,  1881;  J.  Phys.y  January,  11,  i,  p.  43.) 

Joubert  has  suggested  a  method  for  the  determination  of  the  ohm 
founded  on  the  measurement  with  the  electrometer  of  the  electromotive 
forces  in  an  induced  circuit.    (Ooniptes  Bendusy  June,  xoiv,  p.  1519.) 

Lippmann  has  proposed  a  thermoscopic  method  for  the  determination 
of  the  ohm,  which  requires  no  measurement  of  amount  of  heat,  nor  an 
exact  value  of  Joule's  equivalent  ( Oamptes  Bendus,  October,  xov,  p.  634.) 
The  various  other  methods  which  have  been  proposed  have  been  dis- 
cussed by  Lippmann  (J.  Phys.,  July,  II,  i,  p.  313) ;  by  Lorenz  {J.  PAy«., 


500     .  SCIENTIFIC   RECORD   FOR    1882. 

November,  II,  i,  477) ;  by  O.  Wiedemann  (Eleetrotecknisd^  ZeUtehrift, 
July ;  Phil.  Mag.,  Y,  xiy,  p.  258) ;  and  by  Bayleigh  (PhU.  Mag.,  Novem- 
ber, V,  XIV,  p.  329.) 

.  Naccari  and  Gnglielmo  have  atudied  the  electromotive  forces  ot  bat- 
teries which  are  not  constant,  and  find  that  the  natnre  of  the  plate  on 
which  the  hydrogen  is  evolved  affects  the  value  of  the  electromotive 
force  of  a  single  liqaid  cell ;  and  that  the  electromotive  force  of  sach  a 
conple  varies  always  inversely  to  the  intensity  of  the  current,  aud  that 
this  variation  does  not  appear  to  be  produced  by  the  oxygen  dissolved 
or  by  the  zinc  sulphate  produced.  (LI  Jfuavo  CimetUo,  III,  ix,  p.  1U2 ;  J. 
Phys.y  November,  II,  i,  p.  521.) 

Mazzotto  has  examined  the  constants  of  various  cells,  the  internal 
resistance  bemg  determined  by  Mance's  method,  and  the  electromotiva 
force  being  calculated  from  this  and  the  current  strength.  He  finds 
that  in  all  the  batteries  tested  the  electromotive  force  diminishes  con- 
tinuously when  the  current  strength  increases,  and  conversely.  Tha 
internal  resistance  is  greater  as  the  battery  is  longer  in  action  and  ai 
the  current  i^  weaker.    {J.  Phya.,  November,  II,  i,  522.) 

Hinchin,  in  a  paper  on  the  determination  of  electromotive  force  in 
absolute  ^ectrostatic  measure,  has  discussed  the  theoiy  of  and  given 
the  results  obtained  with  his  absolute  sine  electrometer  (referred  to 
in  this  report  a  year  ago).  He  finds,  for  example,  the  electromotive 
force  of  a  Daniell  cell  with  his  instrument  to  be  0.00352  absolute  electro- 
static unit ;  while  the  value  as  obtained  by  Sir  William  ISiomson,  waa 
0.00374.    {yature,  January,  xxv,  p.  278.) 

Eayleigh,  in  a  paper  read  before  the  Physical  Seetion  of  the  BritiBh 
Association  upon  the  absolute  measurement  of  eleoirioal  currents,  aaid 
that  the  measurement  of  current  strength  in  absolute  measare  was 
more  difficult  than  that  of  resistance.  All  the  methods  hitherto  em- 
ployed require  either  accurate  measurements  of  the  horizf>ntal  intensity 
of  the  earth's  magnetism  or  of  coils  of  small  radius  and  many  toma. 
This  latter  is  difficult  to  evaluate.  Kohlrausch's  method  is  free  from 
this  objection,  but  it  requires  a  knowledge  of  the  moment  of  inertia,  a 
quantity  not  easy  accurately  to  determine.  Mascartf  s  method  is  simple 
to  think  about  but  not  calculated  to  secure  precise  results. .  (Naturej 
September,  xxvi,  p.  465.) 

With  the  aid  of  a  Mascart  electrometer,  Berthelot  has  studied  the 
polarization  of  a  zinc-carbon  couple.  When  first  set  up,  the  electro- 
motive force  surpasses  that  of  a  zinc-platinum  couple  in  the  ratio  1 : 1.T6, 
and  a  Daniell  cell  in  the  ratio  1 :  1.29,  or  even  1: 1.  37.  It  fidls,  bow- 
ever,  very  rapidly  on  closed  circuit,  becoming  equal  to  that  of  a  Dan- 
iell in  a  few  minutes,  and  falling  to  0.83  of  a  Daniell  in  a  few  honrs. 
After  thirty-six  hours  it  became  only  half  that  of  the  Daniell.  If  the 
plates  be  now- washed  several  times  in  water  firequently  renewed,  tbey 
give  the  original  electromotive  force  again.  (Ann.  Ohim.  Phyt.,  Sep- 
tember, V,  xxvii,  p.  106.) 
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Edland  has  discussed  the  phenomena  which  bear  on  the  question  of 
the  electrical  resistance  of  vacuum^  and  comes  to  the  conclusion  that 
they  all  indicate  that  a  vacuum  is  a  good  conductor  of  electricity,  the 
resistance  commonly  experienced  taking  place  between  the  electrode 
and  the  vacuum.  ^^  It  seems  to  me,''  he  says,  '^  that  in  drawing,  from 
the  known  impossibility  of  an  electric  current  traversing  the  most  per- 
fect vacuum  between  electrodes,  the  conclusion  that  a  vacuum  is  abso- 
lutely non-conducting,  the  same  mistake  has  been  made  as  when  from 
the  circumstance  that  the  sun  rises  in  the  east  and  sets  in  the  west,  it 
was  believed  that  one  might  infer  that  the  sun  in  reality  goes  round 
the  earth."    {Phil  Mag.^  V,  xni,  p.  1,200 ;  J.  Phys.j  May,  II,  i,  p.  236.) 

Rayleigh  in  coqjunctlon  with  Mrs.  Sidgwick,  has  determined  the  spe- 
cific resistance  of  mercury.  Four  tubes  were  used  to  contain  the  mer- 
cary,  from  87  to  194  centimeters  long.  Tube  I  gave  the  value  0.96416, 
tabe  II  0.96419,  tube  III  0.96416,  and  tube  lY  0.96427.  Hence  the 
mercury  unit  is  0.94130  x  10^  o.  a.  s.  {Naturej  May,  xxvi,  p.  94  j  J. 
Phy8.j  July,  n,  I,  p.  327.) 

S.  P.  Thompson  has  made  a  series  of  measurements  to  prove  that  the 
cfaaDge  in  electric  resistance  produced  by  pressure  on  carbon  is  solely 
tfae  to  an  increase  in  the  perfection  of  the  superficial  contact  The 
carbon  used  was  Garry's  electric  light  carbon.  (Phil.  Mag,^  April,  Y, 
xm,  p.  262  ;  Nature^  March,  xxv,  p.  427.)  • 

Mendenhall,  using  the  soft  carbon  buttons  made  for  the  Edison  tele- 
phone, finds  not  only  that  the  resistance  is  diminished  by  pressure,  but 
also  that  this  decrease  in  the  resistance  continues  for  some  time.  When, 
for  example,  a  carbon  button  having  a  resistance  of  11.67  ohms  was 
pressed  by  a  weight  of  60  grams,  this  resistance  fell  at  once  to  3.62 
ohms ;  but  it  continued  to  fall  for  an  hour  and  a  half,  and  even  for 
24  honrs.  In  one  case  pressure  was  continued  for  a  week;  but  upon 
removing  the  pressure  the  original  resistance  was  at  once  recovered* 
(Am.  J.  8oi.y  July,  HI,  xxrv,  p.  43.) 

4.  JEleetric  Spark  and  Electric  Light. 

Nipher  has  put  into  practice  at  the  observatory  of  the  Washington 
University,  Saint  Louis,  a  simple  device  fbr  the  transmission  of  clock- 
beats  uxM>n  telegraph  lines.  In  it  two  platinum  plates  attached  by  a 
light  firamework  fastened  to  the  lower  end  of  the  pendulam  cut  alter- 
nately a  globule  of  meicury  just  below  them.  As  the  break  is  deter- 
mined by  the  distance  apart  of  the  plates,  and  as  these  are  adjustable, 
tbe  length  of  the  break  may  be  made  whatever  is  desirable.  (Am.  J.  8ci.j 
July,  in,  XXIV,  64.) 

Bailie,  by  means  of  a  special  apparatus,  has  measured  the  differences 
of  potential  corresponding  to  a  given  distance  of  the  explosive  dis- 
charge. He  concludes,  (1)  for  the  same  length  of  spark,  the  potential  is 
a  maximum  when  the  two  electrodes  have  the  same  curvature ;  (2)  the 
potential  varies  from  the  maximum  in  proxK)rtion  as  the  difference  be- 
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tween  the  curvature  of  the  electrodes  is  greater  and  the  potential  itself 
higher ;  (3)  for  a  given  length  of  spark,  taken  between  electrodes  of 
equal  curvature,  the  potential  varies  with  the  diameter  of  the  sphere, 
so  that  a  sphere  can  be  found  of  such  diameter  that  the  potential  shall 
be  a  maximum ;  (4)  the  diameter  of  these  equal  spheres  corresponding 
to  the  maximum  is  as  much  smaller  as  the  potential  is  itself  smaller. 
These  two  values  increase  together,  but  not  proportionally ;  (5)  the 
potentials  Y  corresponding  to  the  explosive,  distances  d  between  two 
planes  can  be  expressed  by  the  empirical  hyperbola  V*  =  10500  {d  + 
0.08)  d.  {J.  Phys.j  April,  II,  i,  p.  169 ;  Ann.  Chim.  Phys.^  April,  V,  xiv, 
p.  '486.) 

Beitlinger  and  Wachter  explain  the  Lichtenberg  figures  by  a  disag- 
gregation of  the  electrodes  by  the  passage  of  positive  electricity.  Those 
positive  figures  which  are  radiating  in  form,  are  attributed  to  the  trans- 
portation electrically  of  particles  of  dust  torn  from  the  positive  elec- 
trode ;  while  those  positive  and  negative  figures  alike,  which  have  rounded 
contours,  are  attributed  to  the  transport  of  the  dust  by  the  gases  shaken 
by  the  discharge.    (J.  PAy«.,  April,  II,  i,  p.  203.) 

Goldstein  has  investigated  the  question  of  the  influence  of  the  shape 
of  the  kathode  on  the  distribution  of  the  phosphorescent  light  in  Oeias- 
ler's  tubes,  and  figures  some  remarkable  forms  obtained.  {PhiL  Mag.j 
December,  V,  xrv,  t>-  465.) 

Spottiswoode,  in  a  lecture  at  the  Boyal  Institution  upon  matter  and 
magneto-electric  action,  gave  a  rSsumS  of  the  work  accomplished  by 
himself  and  Moulton  in  studying  the  electric  discharge  in  rarefied  gases, 
especially  with  the  use  of  alternating  currents.  {Nature,  April,  £xv, 
p.  539.) 

Jacquelain  has  presented  a  memoir  to  the  French  Academy  on  the 
purification  of  graphitoidal  carbons,  either  natural  or  artificial,  with- 
special  reference  to  the  electric  light.  He  concludes  that  the  luminous 
power  and  the  steadiness  of  the  voltaic  arc  from  a  pure  carbon,  obtained 
either  directly  or  by  a  method  of  purification,  increase  with  the  den- 
sity, the  hardness,  and  the  purity.  The  natural  graphitoidal  carbon 
from  Siberia  has  the  unexpected  property  of  giving  when  purified  double 
the  light  of  the  unpurified  material.  Its  light-giving  power  surpasses 
by  one-sixth  that  of  the  purest  artificial  carbon,  although  a  very  hard 
and  brilliant  pure  artificial  carbon  has  given  an  illumination  equal  to 
236  carcels.  Though  the  hardness  of  gas  carbon  is  greater,  its  density 
is  less  than  that  of  the  Siberian  graphite,  the  former  ranging  from  1.90 
to  1.99,  while  that  of  the  latter  is  from  2.28  to  2.41.  To  this  its  superior 
light-giving  power  is  ascribed.  {Ann.  Chim.  Phy8,j  December,  Y,  xxnii, 
p.  537.) 

Foussereau  has  published  an  article  on  electric  lightingi  in  which  the 
subject  is  divided  as  follows :  1st.  Preparation  of  the  carbons.  The  car- 
bons most  in  use  in  France  are  those  of  Carr^,  made  of  coke,  calcined 
lampblack,  and  thick  gum- water;  of  Gauduiu,  made  of  the  coke  from 
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tar  or  petroleum,  mixed  with  lampblack,  aod  of  Napoli,  made  of  gas 
coke  and  tar.  2d.  Voltaic  arc  lamps,  monophotal,  like  those  of  Foa- 
caolt,  Serrin,  Jaspar,  &c.  dd.  Polyphotal  lamps,  as  the  Oramme,  which 
is  a  shuut  lamp;  the  Siemens  and  the  Brush,  which  are  differential, 
and  the  Brockie,  which  is  periodic  in  its  action.  4th.  The  distributiou 
of  lights  (1)  all  in  multiple  arc,  as  in  the  Giilcher  system;  (2)  all  in 
series,  as  in  the  Brush,  and  (3)  upon  the  different  circuits  of  a  multiple 
machine,  as  in  Mersaune's  system.  5th.  Electric  candles,  as  the  Jabloch- 
koff,  Jamin,  and  Soleil.  Gth.  Incandescent  lamps,  divided  into  (1)  those 
in  air  or  an  inert  gas,  as  the  Reynier,  Werd^manu  and  Sawyer,  and  (2) 
those  in  a  vacnum,  like  the  Edison,  Swan,  Maxim,  and  Lane  Fox.  7lh. 
Intensity  of  the  light  and  its  distribution  in  space.  (J.  Phys.j  February, 
March,  II,  i,  pp.  72, 126.) 

Ayrton  and  Perry  have  presented  to  the  London  Physical  Society  the 
results  of  their  experiments  on  the  resistance  and  counter-electromotive 
force  of  the  arc.  The  latter  was  measured  by  a  voltmeter  placed  be- 
tween the  termiqals  of  the  lamp.  When  the  distance  between  the  car- 
bons was  constant  "the  electromotive  force  diminished  as  the  current 
increased.  With  a  constant  current,  the  electromotive  force  increased 
rapidly  at  first  with  an  increasing  length  of  arc,  afterward  more  slowly. 
To  produce  an  arc  one- third  of  an  inch  long,  80  volts  are  required.  For 
fmrther  increase,  the  electromotive  force  is  propoilional  to  it.  {Nature^ 
December,  xxvu,  p.  215.) 

Totnmasi  has  shown  that  when  the  arc  is  made  to  pass  between  two 
metallic  tubes,  of  copper  for  example,  so  arranged  that  a  rapid  current 
of  cold  water  may  flow  through  them,  and  placed  horizontally,  the  illumi- 
nating power  is  very  much  weakened,  the  arc  is  very  unstable,  it  does 
not  set  fire  to  paper,  it  appears  to  be  formed  of  a  luminous  globule 
moving  up  and  down  between  the  rheophores,  it  is  extinguished  by 
the  presence  of  a  magnet,  being  attracted  or  repelled  according  to  the 
pole  presented,  and  a  large  amount  of  ozone  is  produced.  (Camjpiea 
Sendu8j  xoni,  p.  716;  Phil.  Mag.^  January,  Y,  xm,  p.  75.) 

Jamin  has  studied  the  effects  produced  when  the  alternating  current 
of  a  Gramme  machine  passes  between  carbon  points  in  a  vacuum. 
Oramme  machines  with  alternating  currents  resemble  both  batteries  and 
induction  coils,  but  they  differ  from  batteries  by  the  great  intensity  of 
their  currents.  Hence,  the  effects  will  be  those  of  batteries,  with  an  in- 
tensification due  to  the  high  tension,  and  those  of  the  induction  coil,  with 
the  advantage  of  increased  quantity.  In  place,  therefore,  of  a  single  arc 
in  air  several  can  be  maintained;  the  author  has  maintained  60  from  a 
machine  which  originally  supported  only  8.  When,  now,  this  alternating 
current  is  used  to  maintain  an  arc  in  an  electric  egpf,  as  soon  as  the  ex- 
haustion reaches  12™°*  the  light  begins  to  spurt  out  spontaneously  from 
the  entire  surface  of  the  carbons,  both  of  them  being  enveloped  with  the 
blue  aureole  noticed  in  Oeissler  tubes  around  the  negative  pole.  The 
carbons  become  heated  to  bright  redness  throughout,  and  are  rapidly 
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volatilized.  The  vessel  becomes  filled  with  a  blue  gas  similar  to  iodine 
vapor,  which  deepens,  becoming  like  indigo.  The  vapors  condense  on 
the  sides  of  the  globe,  making  it  opaqne.  The  deposit  resembles  finely 
divided  carbon,  but  dissolves  with  effervescence  in  nitric  acid.  The  lomi* 
Dous  effect  is  more  striking  when  copper  electrodes  are  used.  {Caw^Us 
BenduHy  xcrv,  pp.  1271, 1G15;  PhiL  Mag.j  July,  Supplement,  Y,  xm,  p. 

ass.) 

Abdank  has  invented  a  new  arc  lamp,  which  was  described  by  Preeoe 
at  the  Southampton  meeting  of  the  British  Association,  in  which  the 
regulating  arrangement  is  separated  irom  the  lamp.  The  lower  carbon 
is  €xed,  the  upper  attached  to  a  brass  rod  movable  in  the  core  of  an 
electro-magnet  and  lifted  by  a  clutch  when  the  magnet  is  charged.  The 
magnet  and  carbon  holder  are  fastened  to  the  end  of  a  rack,  the  pinion 
of  which  is  controlled  by  an  electro-magnetic  brake.  The  regulator  is 
differential  in  its  action,  and  throws  a  shunted  current  on  to  the  elee- 
tro-magnet  of  the  brake  whenever  the  resistance  between  the  carbons 
becomes  too  great,  thus  allowing  the  carbons  to  approach.  A  cutout 
is  attached,  by  which  the  lamp  is  taken  out  of  circuit  when  necessary. 
{Nature^  September,  xxvi,  p.  526.) 

In  his  address  as  chairman  of  the  Council  of  the  Society  of  Arts,  Sie- 
mens took  for  his  subject  electric  lighting  and  the  transmission  of  force 
by  electricity,  considering  the  more  practical  side  of  the  electrical  ques- 
tion. He  made  a  calculation  of  the  cost  required  to  light  the  parish  of  St. 
James,  with  its  30,000  people,  3,000  houses,  and  784,000  square  yards  of 
area,  and  concludes  that  an  expenditure  of  12  horse-power  per  hoase 
would  be  required.  The  cost  of  the  electricity  he  assumes  to  be  in  Lou- 
don one  shilling  per  10,000  watts  (ampere-volts).  Hence,  to  maintain 
64,000  Swan  lights  it  would  cost  £16  per  hour.  The  total  cost  of  the 
plant  he  puts  at  £177,000.  At  the  same  rate  the  plant  necessary  for 
the  entire  city  would  cost  £14,000,000.  The  cost  of  each  lamp  per  year 
he  estimates  at  21«.  9^d.;  while  the  same  light  by  gas  at  2<.  8d.  a  thou- 
sand feet  would  cost  29«.    (Nature^  November,  xxvn,  p.  67.) 

In  a  lecture  before  the  Boyal  Institution,  Swan  has  discussed  the 
subject  of  incandescent  lighting  with  special  reference  to  its  economy. 
The  great  economy  of  high  incandescence  he  strikingly  illustrated  by 
passing  through  one  of  his  lamps  one  unit  of  current.  The  light  ob- 
tained was  equal  to  two  candles.  When  one  and  a  half  units  of  car- 
rent  was  sent  through  the  lamp,  it  gave  thirty  candles;  so  that  for  an 
increase  of  current  of  one-half,  involving  a  doubling  of  the  energy  ex- 
pended, fifteen  times  the  light  was  produced.  In  conjunction  witii  Mr. 
Steam,  in  1878,  he  reached  the  result  that  ^^  when  a  well-formed  carbon 
filament  is  firmly  connected  with  conducting  wires  and  placed  in  a 
hermetically  sealed  glass  ball  perfectly  exhausted,  the  filament  suf- 
fers no  apparent  change  oven  when  heated  to  an  extreme  degree  of 
whiteness."  <^The  first  lamp  having  this  elementary  character  (aiumple 
bulb  pierced  by  two  platinum  wires  supporting  a  filament  of  carbon) 
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ever  publicly  exhibited  was  shown  in  operation  at  a  meeting  of  the 
Literary  and  Philosophical  Society  of  Manchester,  in  Febraary,  1879," 
On  the  question  of  cost,  he  claims  200  candles  per  horse-power;  bat 
calliufi:  it  150,  we  have  for  the  60  horse-power  obtainable  from  1  cwt  of 
coal,  7,->00  candles,  as  against  3,000  from  an  equivalent  value  of  gas. 
(N'atvre,  August,  XXVi,  p.  366.) 

Thf  experimental  committee  of  the  jury  of  the  Paris  Electrical  Ex- 
hibition, of  which  Tresca  was  president,  appointed  the  following  sub- 
committee to  make  the  tests  on  incandescent  lamps :  Barker  (chairman), 
Crookes,  Hagenbach,  Kdndt,  and  Mascart.  They  examined  the  Edison, 
the  Swan,  the  Lane  Fox,  and  the  Maxim  lamps,  the  only  four  exhibited, 
The  following  af>e  their  results :  At  16  candles,  the  candles  produced 
per  horse-power  of  current  were,  for  the  Edison  lamp,  196*4;  for  the 
Swan,  177.9;  for  the  Lane  Fox,  173.6;  and  for  the  Maxim,  161.3.  At 
32  candles  the  Edison  lamp  gave  307.26  candles  per  horse-power  of 
current;  the  Swan,  262.49;  the  Lane  Fox,  276.89;  and  the  Maxim, 
239.41.  Subsequently  a  committee,  consisting  of  Tresca,  AUard,  Le 
Blanc,  Joubert,  and  Potior,  made  tests  of  these  lamps  as  collateral  to 
their  tests  of  machines.  Four  Swan  lamps,  six  Lane  Fox  lamps,  one 
hundred  Maxim  lamps,  and  five  hundred  and  twenty-eight  Edison  lamps 
were  tested  in  the  same  circuit,  the  following  results  being  the  mean  of 
all  these  lamps.  The  results  of  the  tests  made  by  the  first  committee 
refer  to  the  light  emitted  in  a  horizontal  plane,  the  direction  being  46<^  to 
the  plane  of  the  loop.  Those  of  the  second  are  expressed  in  terms  of 
mean  spherical  intensity  calculated  from  the  measurements.  For  com- 
parison, therefore,  the  results  of  both  measurements  are  given  below, 
the  mean  spherical  intensities  being  calculated  for  the  former  measure- 
ments, the  first  and  second  referring  to  the  two  committees : 

Hudm.  Ediaoo.  Lane  Fox.  Swan. 

lAt         ad.         lat         ad.         Ist.    .2d.  Ist  2d. 

a.         b. 

Mean  spherical  intensity..      1.26    2.80      1.96      1.67      1.16      1.64      1.16    2.32    2.19 

Candies  per  H.P.  of  oanent  118.0  151.0    145.3    172.0    119.^^    130.6   122.7  211.1  204.7 

^'Although  the  two  sets  of  experiments  were  made  with  a  different 
object,  and  by  methods  entirely  different,  it  will  be  observed  that  the 
figures  of  the  one  approach  closely  those  of  the  other,  thus  characteriz- 
ing very  clearly  each  of  the  four  systems  of  lamps  by  their  electrical 
data,'^    {Coniptes  RenduSy  November,  xov,  p.  946.) 

5.  EledrO'Chemisiry. 

The  weight  of  water  decomposed  by  a  current  whose  strength  is  one 
electro-magnetic  unit,  passing  for  one  second  of  time,  has  been  variously 
stated.  Weber  gives  it  as  0.9376  milligram;  Bunsen,  as  0.9265;  Cas- 
selmann,  0.9387 ;  Joule,  as  0.9222 ;  and  Cazin,  as  0.9372.  Mascart  has 
andertaken  a  new  determination  of  this  value.  To  this  end  he  submit- 
ted to  electrolysis  water  acidu'ated  with  phosphoric  acid  and  solutions 
of  silver  nitrate  and  copper  sulphate.    For  the  measurement  of  current 
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he  used  an  electro-dynamometer  of  special  construction,  consisting  of 
two  flat  coils,  in  the  center  of  which  a  cylindrical  coil  was  suspended 
firom  the  scale-pan  of  a  balance,  the  axes  of  the  three  coils  being  coin- 
cident. As  a  result  the  aathor  fin^s  that  a  current  whose  strength  is 
equal  to  one  0.  G.  S.  unit  decomposes  0.9373  milligram  of  water  per 
second,  and,  therefore,  a  fraction  equal  to  0.9373  -r-  9,  or  0.10415  of  the 
equivalent  of  any  other  substance  expressed  in  milligrams.  Gonveisely 
the  current  capable  of  producing^  in  one  second  the  electrolysis  of  one 
equivalent  of  a  body  expressed  in  milligrams  is  96  amperes.  Taking 
the  gram  as  the  unit  of  weight,  the  electro-chemipal  equivalent  of  water 
is  9.373  X  10-*.    (J.  Phy8.y  March,  II,  i,  p.  109.) 

Streinitz  has  assigne<l  to  voltaic  polarization  the  production  of  the 
oxygen  and  hydrogen  gases  which  appear  at  each  of  the  electrodes 
when  the  discharges  of  a  Leyden  jar  are  passed  through  water.  By  the 
aid  of  a  quadrant  electrometer  he  has  measured  the  difference  of  poten- 
tial of  the  electrodes.  He  finds  that  when  the  electrodes  are  narrow 
this  difference  changes  sign  if  the  number  of  discharges  does  not  ex- 
ceed a  certain  limit.  The  same  inversion  appears  after  a  few  miuntes 
with  voltaic  currents  of  short  duration  and  disappears  when  the  vol- 
tameter is  completely  polarized.    (J.  Phys.^  April,  II,  i,  p.  202.) 

Tommasi  has  given  experimental  evidence  to  disprove  Bourgoin's 
statement  that  water  is  not  an  electrolyte.  He  maintains  that  water 
can  be  electrolyzed  by  the  current  of  a  very  feeble  batteiy,  provided 
that  the  heat  liberated  by  the  battery  is  equal  to  that  absorbed  by  the 
water  in  decomposing  into  its  elements  (69  calories).  {Camptes  Bmdw^ 
April,  xoiY,  p.  948;  Phil.  Mag.y  May,  V,  xin,  p.  377.) 

Berthelot  has  given  the  results  of  a  large  number  of  electrolytic  ex* 
periments  in  two  important  papers — one  on  the  limits  of  electrolysts, 
and  the  other  on  the  electrolysis  of  hydrogen  peroxide.  In  both  he 
gives  the  thermo-chemistry  of  the  action  which  appears  to  control  the 
results.    {Ann.  Ohim.  Phys.j  September,  V,  xxvn,  p.  110.) 

Gtore  has  investigated  minutely  the  phenomena  of  the  electrolysis  of 
copper  sulphate,  and  finds  that  in  this,  as  in  nearly  ail  cases  of  elec- 
trolysis, chemical  and  electro-chemical  forces  coexist  and  operate  in- 
dependently at  the  same  surfaces  of  liquid  and  metal.  The  greatest 
obstacle  in  finding  the  electro-chemical  equivalent  of  copper  is  the  diffi- 
culty of  determining  how  much  the  ordinary  chemical  corrosion  is  de- 
creased at  the  anode  or  increased  at  the  kathode  by  the  electric  current 
The  method  does  not  admit  of  a  great  degree  of  accuracy,  because  the 
chemical  corrosion  of  copper,  even  in  a  cold  neutral  solution  of  copper 
sulphate,  causes  a  loss  of  that  metal,  and  prevents  the  true  weight  be- 
ing obtained.  Hence  the  method  of  measuring  the  strength  of  a  enr- 
rent  in  electric  lighting  by  the  electrolysis  of  a  solution  of  copiier  sul- 
phate must  be  more  or  less  inaccurate.    {Ifature^  March,  XXY,  p.  473.) 

Bartoli  and  Papasogli  have  discovered  that  when  dilute  snlphurio 
add  is  electrolyzed  with  gas  carbon  positive  electrodes,  there  is  formed 
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a  solid  black  amorphous  snbstance,  having  the.  composition  Gu  H^  0^^ 
and  which,  from  its  characteristic  property  of  being  transformed  into 
mellitic  acid  by  oxidizing  agents,  they  call  mellogen.  If  phosphoric 
acid  be  electrolyzed,  a  similar  body  is  formed,  which,  since  it  contains 
phosphorus,  they  call  phosphomellogen.  (J.  Phys.j  December,  II,  x,  p. 
671.) 

ErouchkoU  has  experimented  to  determine  whether  the  variation  of 
the  friction  produced  in  the  electromotograph  of  Edison  by  the  passage 
of  a  current  is  a  result  due  to  electrolysis.  His  apparatus  consisted  of  a 
shallow  glass  dish,  having  a  piece  of  polished  glass  at  bottom,  placed 
on  a  horizontal  metal  disk,  rotated  about  a  vertical  axis  by  means  of  a 
small  Gramme  machine ;  a  rubber  made  of  a  series  of  small  brashes  of 
platinum  wire,  fixed  in  ebonite,  rubbed  against  the  glass  during  the 
rotation,  tending  to  carry  with  it  the  needle  of  a  sensitive  balance,  to 
which  it  is  fastened.  In  the  dish  was  sulphnric  acid  diluted  with  five 
parts  of  water,  which  moistened  the  brushes.  One  pole  of  the  battery 
was  connected  to  the  brushes;  the  other  was  fastened  to  a  copper  strip 
immersed  in  copper  sulphate  solution  to  avoid  polarization.  This  solu- 
tion was  contained  in  a  porous  cup,  immersed  in  a  second  porous  cup  con- 
taining water  and  standing  in  the  acid  in  the  dish.  On  starting  the 
movement  of  rotation  and  adjusting  the  balance  to  equilibrium,  it  is 
easy  to  show  by  the  inclination  of  the  needle  that  the  x>olarlzation  by 
oxygen  increases  the  friction  and  that  polarization  by  hydrogen  dimin- 
ishes it.  Half  a  Daniell  cell  is  quite  sufficient  for  the  experiment,  though 
the  effect  increases  with  an  increase  of  the  electromotive  force  used. 
{Oamptes  BenduSy  July,  xov,  p.  177.) 

Plants  has  found  that  the  long  process  of  forming  his  accumulators  is 
shortened  if  they  are  warmed  during  charging.  The  temperature  best 
for  this  purpose  is  between  7(P  and  S(P  0.,  at  which  limit  the  opposing 
electromotive  force  is  somewhat  less  than  when  cold,  and  the  resistance 
very  much  less.  He  does  not  find  it  advantageous  to  exceed  this  limit. 
Thompson  suggests  that  the  reason  may  be  that  at  the  above  tempera- 
ture the  gases  are  evolved  under  normal  conditions,  no  ozone  being 
formed.    {yaturCj  Pebruarj^  xxv,  p.  376.) 

Gladstone  and  Tribe  have  published  a  series  6f  valuable  papers  on  the 
chemistry  of  the  Plants  and  Faure  accumulators,  in  which  they  have 
considered  (1)  local  action,  (2)  the  charging  of  the  cell,  (3)  the  discharge 
of  the  cell,  and  (4)  the  function  of  snlphate  of  lead.  {Nature,  xxv,  pp. 
221,  461 ;  XXVI,  pp.  261,  268, 342, 696, 602.) 

A  sub-committee  of  tbe  experimental  jury  of  the  Electrical  Exhibition 
has  tested  in  the  Conservatoire  des  Arts  et  Metiers  the  efficiency  of  the 
Faure  secondary  battery.  Thirty-five  accumulators  of  the  spiral  form, 
each  in  a  stoneware  iK)t  35^°^  high  and  26°<°  in  diameter,  were  charged 
in  series  by  the  current  from  a  Siemens  dynamo  driven  by  a  steam  en- 
gine. The  working  electromotive  forco  of  an  accumulator  was  found  to 
be  from  2.08  to  2.17  volts.   The  battery  was  charged  for  22  hours  46  min- 
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ntes  with  a  current  of  the  average  strength  of  8.5  amperes,  reqairin^ 
1.558  horse-power.  The  total  work  expended  in  charging,  therefore,  was 
6,020,000  kilogrammeters.  The  battery  was  then  discharged  throagh 
eleven  Maxim  lamps,  and  required  eleven  hours.  From  this  it  appeared 
that  00  i>er  cent,  of  the  energy  stored  in  the  accumulators  could  be  re- 
covered as  electric  current,   {katurej  January,  March,  xxy,  pp.  209, 476.) 

Ayrton  and  Perry  have  published  an  account  of  their  experiments  on 
the  Faure  accumulator,  using  a  single  cell  containing  81  iM>und8  of  red 
.  lead.  It  gave  on  discharge  a  mean  current  of  18  amperes  for  eighteen 
hours,  or  a  total  work  of  1,410,000  foot-pounds,  equivalent  to  a  horse- 
power for  43  minutes ;  thus  giving  a  capacity  of  18,000  foot-pounds  per 
pound  of  red  lead.  They  find  that  up  to  a  million  foot-pounds  the  loss 
in  storage  need  not  be  greater  than  18  per  cent.,  provided  the  charging 
and  discharging  be  slow.    (PhiL  Mag.y  July,  Y,  xrv,  p.  41.) 

Ayrton,  in  a  lecture  delivered  at  the  London  Institution  in  March 
upon  the  storage  of  energy,  discussed  at  length  the  economy  of  the 
accumulator  for  commercial  purposes,  as  lighting  and  power,  (yalwrt^ 
March,  xxy,  p.  495.) 

De  Kabath  has  devised  a  new  form  of  secondary  battery  which  b 
practically  a  Plants,  but  which  has  been  specially  devised  for  exposing 
a  very  great  surface.  Corrugated  strips  of  lead  are  packed  closely  to- 
gether to  form  the  plates.  The  forming  is  done  with  the  current  as  in 
the  Plants  battery.    {Nature^  June,  xxvi,  p.  180.) 

At  the  Montreal  meeting  of  the  American  Association,  Barker  pre- 
sented a  paper  giving  the  results  of  his  experiments  with  the  Faure  and 
the  Plants  secondary  batteries.  He  takes  the  ground  that  the  action  of 
the  battery  is  a  purely  chemical  one,  ^<  the  amount  of  electricity  obtained 
from  a  given  secondary  battery  being  proportional  to  the  amount  of 
electrolytic  products  deposited  upon  its  plates.''  The  Faure  cells  used 
were  of  the  tyi>e  exhibited  at  the  Paris  Exhibition,  each  exposing  aboat 
1.5  pqaare  meters  of  surface,  and  weighing  17  kilograms.  The  electro- 
motive force  was  about  two  volts  as  a  mean,  and  the  internal  resistanoe 
0.02  ohm.  In  charging  the  32  cells  employed,  the  current  strength  was 
generally  15  amperes,  a  specially-devised  cut-out  being  put  in  circoit 
to  prevent  the  discharge  of  the  battery  through  the  machine  if  firom  any 
cause  the  electromotive  force  of  the  latter  fell.  The  author  conclndes 
that  to  the  very  considerable  local  action  which  takes  place  in  these 
batteries,  and  to  the  want  of  uniformity  in  the  different  cdls,  is  due  in 
large  measure  their  low  efficiency.  {Proo.  Am.  Anoc.  Adv.  BeL^  18S2, 
[,  207.) 
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The  year  1882  is  marked  by  great  indastry  in  all  departments  of 
diemistry;  no  startling  aunoancements  have  been  made,  bat  several 
extremely  interesting  syntheses  of  organic  bodies  have  been  accom- 
plished, viz,  tyrosine  and  orio  acid,  both  of  the  animal  organism.  Great 
activity  is  noted  in  the  revision  of  the  atomic  weights.  Progress  has 
been  made  in  nnraveling  the  knotty  problem  of  the  rare  earths  in  cerite, 
samarskite,  and  gadolinite,  bat  no  satisfactory  conclusions  have  been 
reached  as  to  the  existence  of  the  larger  number  of  elementary  bodies 
annoanced  since  1877. 

In  the  brief  space  at  oar  disposal  we  can  barely  note  the  salient  fea- 
tures of  the  year's  work  in  a  series  of  short  abstracts,  and  these  we  con- 
fine chiefly  to  pare  chemistry,  pasring  little  attention  to  analytical  and 
industrial  chemistry.  Periodical  literature,  devoted  exclasively  to  cbem- 
ifltry  and  its  applications,  is  becomiDg  voluminous ;  the  fifteen  principal 
journals  of  America,  England,  France,  and  Germany  publish  annually 
about  18,000  pagies ;  in  this  rough  estimate  journals  of  physics  and 
transactions  of  societies  are  not  incloded,  and  both  classes  of  serials 
contain  much  chemical  material.  We  need  hardly  say  that  no  attempt 
ifi  made  in  the  following  pages  to  chronicle  the  prodigious  amount  and 
variety  of  work  contained  in  these  and  other  sources  of  informatioD. 

PHYSIOAL  iLND  INOBGANIO  OHEMISTBY. 

On  the  Eeciproeal  Solutions  of  Liquids. — Wladimir  AlexcyefF  has  de- 
voted eight  years  to  a  study  of  the  mutual  solutions  of  mixed  liquids, 
ani  he  finds  that  the  hypothesis  proposed  by  Dossios  is  sabject  to  ex- 
ceptions. The  latter  stated  that  the  mutual  solubility  of  liquids  in- 
creases  with  the  rise  in  temperature,  but  Alexejeff  finds  that  in  certain 
bodies  (isobutyl  alcohol,  for  example)  the  solubility  diminishes  with  an 
increase  of  temperature.  He  also  discovers  that  the  solubility  decreases 
to  a  definite  point  and  then  increases  again,  or,  in  other  words,  that  a 
nsinimum  of  solubility  exists,  just  as  certain  solids  have  a  maximum  of 
Bolubility. 

When  phenol  and  water  are  brought  together  two  layers  form;  the 
lower  is  a  solution  of  phenol  in  water,  the  upper  a  solution  of  water  in 
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phenol.  "Now  tbe  mutnal  solability  of  these  liquids  increases  with  the 
temperature,  and  at  a  certain  point  (68^  for  pure  phenol)  the  two  liquids 
mix  in  all  projKirtions.  Many  liquids,  such  as  aniline  and  water,  follow 
the  same  law ;  solids,  too,  obey  the  same  law,  as  is' shown  by  the  mntaal 
action  of  water  and  salicylic  acid.  The  author  claims  that  the  solutioiu 
of  solid  and  of  liquid  salicylic  acid  exhibit  a  true  physical  isomerism. 
{Bull  8gc.  Chim.j  xxxvni,  p.  146.) 

Molecular  Structure  and  Physical  Praperties.^Thikt  a  close  conDection 
exists  between  the  structure  of  molecules  and  the  physical  properties 
of  the  substances  composed  of  these  molecules  is  becoming  more  and 
more  evident.  Pawlewski  finds  that  the  ^^  critical  temperatures"  of 
isomeric  ethers  are  very  nearly  identical,  and  that  isomers  containiBg 
doubly-linked  atoms  of  carbon  have  a  higher  critical  temperatnre  than 
those  in  the  molecules  of  which  the  carbon  atoms  are  singly  hnked. 
{Berichte  d,  chem,  Qes.y  xy,  p.  460.) 

Determiiuition  of  Oas  Densities. — ^H.  Ooldschmidt  and  Victor  Mejer 
have  devised  a  simple  method  for  determining  gas  densities  in  an  expe- 
ditious manner.  The  process  was  employed  at  first  in  connection  with 
experiments  made  on  the  density  of  cyanogen  at  various  temperatures, 
but  i9  applicable  to  many  bodies.  The  vessel  employed  is  first  filled 
with  pure,  dry  air  of  the  temperature  at  which  the  density  is  to  be. 
taken ;  the  air  is  then  displaced  by  hydrochloric  acid  gas  (free  from  air), 
collected  over  water  and  measured.  The  hydrochloric  acid  gas  is  in 
turn  replaced  by  air.  The  gas  to  be  examined  is^then  introduced  until 
all  the  air  is  expelled,  and  this  gas  is  again  displaced  by  hydrogen,  or 
by  air,  and  collected  in  a  potash  bulb  containing  a  liquid  capable  of 
completely  absorbing  it.  The  increase  in  weight  of  the  potash  bulb 
gives  the  weight  of  the  gas ;  the  weight  of  an  equal  volume  of  air  at  tbe 
same  temperature  is  determined  from  the  volume  collected,  and  the 

« 

quotient  gives  the  density  sought. 

The  apparatus  consists  of  a  glass  cylinder  200"»"  long,  30~»  in  diam- 
eter, with  a  capillary  tube  at  each  end,  the  extremities  of  which  tubes 
rise  above  the  upper  end  of  the  cylinder  and  are  bent  at  right  angles* 
This  apparatus  is  heated  in  a  glass  tube  with  a  bulbous  extremity 
400<"°^  long,  and  of  sufficient  size  to  contain  the  liquid,  whose  boiling 
point  is  the  temperature  of  measurement.  The  liquids  used  in  the  oater 
vessel  are  water,  aniline,  amyl  benzoate,  and  diphenylamiue.  f^ 
higher  temperatures  boiling  sulphur  and  penta-sulphide  of  phosphoms 
are  used,  in  which  case  the  inner  vessel  receives  a  spherical  form,  and 
the  outer  vessel  is  made  of  iron. 

The  authors  obtained  by  this  process  a  density  of  1.53  for  carbonic 
anhydride,  and  of  1.26  for  hydrochloric  acid  gas,  figures  exactly  eqn^ 
to  the  theoretical  values. 

The  apparatus  can  also  be  employed  as  an  air  thermometer.  Snlphor 
was  found  to  boil  at  426^  G.    (Berichie  d.  chem.  Oes.y  XT,  p.  137.) 
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Chemical  Beactions  in  the  Leclanchi  Cell. — Dr.  Edward  Divers  has 
presented  the  following  reactions :  Zinc  is  slowly  acted  npon  by  a  sola- 
tion  of  ammonium  chloride,  and  crystals  of  zinco-diammonium-chloride 
are  formed;  this  is  decomposed  by  water  alone  into  an  insoluble  and  a 
soluble  portion,  probably  as  shown  in  this  equation : 

3Zn  (NHa  01),  +  2  OH,  =  2  HO  Zn  NH,  01  +  (01  H4 1^),.  Zn  (NH3  01), 

Zinco-diammonium-chloride  dissolved  in  solution  of  ammonium  chlo- 
ride acts  gradually  on  artificially  prepared  hydrogen  manganite,  H,  O4 
Mn,,  causing  manganese  to  go  into  solution,  and  the  precipitation  of 
sine  on  the  manganite,  probably  thus  r 

(NH,  01),  Zn  +  H,  04Mn,  =  2  NH4  01  +  Zn  O4  Mn, 

These  experimental  facts  lead  the  author  to  the  following  theory  of 
the  action  of  the  cell : 

Primary  actum: — ^Formation  of  hydrogen  manganite  and  zinco- 
diammoniumohloride. 

-  + 

Mn,  O4  +  2  HNH,  01  +  Zn 
become  Mn,  O4  H,  +  (NH3  01),  Zn. 

Secondary  actions^  causing  polarization, — The  hydrogen  manganite  acts 
locally  npon  the  zinco-diammoninm  chloride  solution,  and  forms  zinc 
manganite  and  ammonium  chloride ;  this  proceeds  more  rapidly  by  gal- 
vanic action  when  the  cell  is  at  work,  thus : 

—  + 

Mn,  O4  +  Zn  (NH3  01),  +  Zn 
become  Mn,  O4  Zn  (NH,  01),  Zn. 

The  zinc  manganite  and  the  hydrogen  manganite  by  coating  over 
the  manganese  dioxide,  protect  it  from  the  primary  action  of  the  am- 
monium chloride  and  zinc,  and  thus  cause  ]H)larization  of  the  cell. 

Secondary  actionsj  cauHng  depolarization, — ^The  ammonium  chloride 
dissolves  manganous  and  zinc  oxides  out  of  the  manganite,  the  manga- 
nous  oxide  liberating  ammonia : 

Mn,  O4  Zn  +  4  01  H4  N  =  Mn  O,  +  2  OH,  +  01,  Mn  +  (NH,  01),  Zn  + 

2NH3. 

The  manganous  chloride  dissolves  in  the  presence  of  the  free  ammonia 
as  a  double  chloride  of  manganese  and  ammonium.  By  the  solution  of 
these  oxides  the  manganese  dioxide  of  the  manganite  becomes  active 
again.  The  depolarizing  action  proceeds  slower  than  the  polarizing, 
and  therefore  the  battery  requires  to  be  left  uncircuited,  in  order  to 
recover  its  full  power  after  use.    {Ohem.  Nevos^  xlvi,  p.  259.) 

Atomic  Weights  of  the  Elements. 

Oarhon. — ^Boscoe  has  redetermined  the  atomic  weight  of  carbon  by 
the  direct  combustion  of  the  diamond.    If  O  3=  15.96,  he  obtained  as  a 
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mean  of  six  experiments  G  ss  11.9757.    Dumas  and  Stas  in  1840  ob- 
tained 11.9708.    {Comptes  Rendna^  civ,  p.  1180.) 

Uranium, — Zimmermann  has  prepared  metallic  uranium  by  P61igot^8 
method  and  studied  its  properties.  Its  specif&c  gravity  ia  18.685,  and 
its  specific  heat  between  99^  and  (P  is  .02705 ;  the  latter  number  malti- 
plied  by  240  gives  a  product  of  6.64,  which  agrees  with  the  mean  atomic 
heat  indicated  by  Dulong  and  Petit's  law.  This  settles  the  controversy 
concerning  the  correct  value  in  favor  of  240  and  in  accordance  with 
Mendelcdeff 's  classification.    {Beridite  d,  chem.  Oe8.y  xy^  p.  847.) 

Oluoinwn. — Dr.  James  Blake  thinks  that  the  evidence  derived  from  the 
physiological  action  of  the  salts  of  glucinnm  may  be  of  use  in  determin- 
ing its  true  x>o8ition  among  the  elements.  He  finds  that  the  effects  pro- 
duced by  the  introduction  into  the  blood  of  salts  of  Be  are  the  same  as 
those  caused  by  the  salts  of  alumina  and  of  ferric  oxide.  He  regards 
glucinnm  as  a  member  of  the  aluminium  group  of  metals.  {Chem.  Netcsj 
XLVjP.  111.) 

Aluminium, — The  atomic  weight  of  this  element  has  been  subjected 
to  a  painstaking  revision  by  Prof.  J.  W.  Mallet.  The  general  mean  of 
30  experiments  gives  Al  =  27.032,  with  a  probable  error  of  d:  0.0045. 
[Oxygen  =  15.961.]    {Chem,  NewSj  xlv,  pp.  266  et  aeq,) 

Rubidium, — Charles  T,  Heycock  has  redetermined  the  atomic  weight 
of  rubidium  with  the  view  of  testing  its  relation  to  Prout'a  hypothesis. 
The  figures  obtained  by  titration  of  the  chlorine  in  pure  chloride  of 
rubidium  are  85.344;  and  those  by  titration  of  the  bromide  are  85.387, 
results  which  lead  the  author  to  the  conclusion  that  at  present  rubidium 
cannot  be  regarded  as  conforming  to  Prout's  hypothesis.  {Beport  of 
British  Assdc^iu  Ncature^  xxyi, p.  467.) 

Didymium, — ^Brauner  has  determined  the  atomic  weight  of  didyminm 
as  146.18,  and  that  of  lanthanum  as  138.88.    (J.  Chem.  8oe.j  XLi^  p.  68.) 

Yttrium  has  been  prepared  by  Gleve  free  fix)m  terbium  and  its  atomic 
weight  redetermined.  He  assigns  the  value  88.9  to  Y'"  when  0=^  15.9633. 
{Comptes  EenduSy  December  11, 1882.) 

Tharium,'^li,  F.  Kilson  has  redetermined  the  atomic  weight  of  tho- 
rium by  ignition  of  the  carefully  purified  sulphate:  Th  (804)9.9  HA 
and  obtains  as  a  mean  of  ten  experiments  232.40.  {Beriohte  d,  ekem. 
G€8.y  XV,  p.  2519.) 

A  recalculation  of  the  atomic  tceighte^  by  Prof.  E.  W.  Clarke. — Brief 
mention  must  be  made  in  this  connection  of  the  systematic  recalculation 
of  the  atomic  weights  carried  out  by  Professor  Olarke  and  published  by 
the  Smithsonian  Institution  as  Part  Y,  of  the  Constants  of  Katare. 
Chemists  are  under  great  obligations  for  this  invaluable  treatise. 

Composition  of  the  Atmosphere, 

Several  chemists  have  carried  on  independently  more  or  less  elaborate 
researches  on  this  subject.  Beiset  has  made  numerous  determinations 
of  the  amount  of  carbonic  anhydride  in  the  atmosphere,  and  fluds  tbe 
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valoes  usaally  given  (4  to  6  volamea  in  10,000)  much  too  high.  He  gives 
2,962  vols,  in  10,000  as  the  mean  of  220  experiments  made  near  Dieppe. 
The  ratios  obtained  in  Paris  are  somewhat  higher,  being  3,168  vols,  of 
carbonic  anhydride  in  10,000of  air.  {Ann.  Chim.  et  Pkys.  (5)  xxvi,  pp.  245 
et  ieq.) 

A.  Mnutz  and  E.  Aabin  have  also  made  determinations  of  the  pro- 
portions of  carbonic  anhydride  in  the  atmosphere  at  Paris  and  near 
Vincennes,  and  the  results  (which  confirm  Beiset's  figures)  show  that 
the  variations  in  the  amount  of  carbonic  anhydride  are  due  to  local  in- 
flaences,  and  that  in  general  the  heavier  gas  is  quite  uniformly  distrib- 
uted throughout  the  lower  strata  of  the  atmosphere.  These  chemists 
also  examined  the  air  of  elevated  regions,  conducting  experiments  at 
the  altitude  of  2,S77  meters  (9,422  feet)  in  the  Pyrenees.  Although  the 
direction  of  the  wind  and  state  of  the  atmosphere  varied  greatly  during 
their  experiments,  the  proportion  of  carbonic  anhydride  was  found  to 
be  constant,  being  about  2.86  vols,  in  10,000  of  air.  For  the  sake  of 
comparison  the  air  was  examined  in  two  valleys  at  the  foot  of  the 
Pyrenees,  one  near  Pierrefitte  (507  meters  above  the  sea-level)  and  the 
other  near  Luz  (73p  meters) ;  at  the  first  station  the  air  was  found  to 
contain  2.79  vols,  of  carbonic  anhydride  in  10,000,  and  at  the  second 
2.G9  in  10,000,  the  latter  determination  being  mctde  in  the  midst  of  lux- 
urious vegetation.  Muntz  and  Aubin  conclude  that  carbonic  anhydride 
is  very  uniformly  distributed  throughout  the  atmosphere,  and  regard 
their  results  as  confirming  Beiset's  statements  and  Schloesing's  theories 
concerning  the  circulation  of  carbonic  anhydride  upon  the  surface  of 
the  earth.    (Comptes  Rendus^  xciii,  p.  797.) 

Dr.  Edward  W.  Morley  has  devised  a  method  for  accurate  and  rapid 
analyses  of  air,  and  has  made  a  series  of  daily  analyses  in  duplicate  of 
air  collected  at  Hudson,  Ohio,  for  six  months,  beginning  with  January 
1, 1880,  and  one  for  six  inonths  and  twenty  days,  beginning  October  1, 
1880.  For  details  of  the  apparatus  and  process  we  refer  to  the  original 
paper.  Each  pair  of  analyses  occupied  about  70  minutes  of  time,  and 
the  mean  error  of  a  single  analysis  for  half  a  month  was  less  than  the 
thousandth  part  of  one  per  cent.  By  comparing  the  results  of  this  long 
series  of  daily  determinations  with  the  data  obtained  from  the  thrice- 

•  

daily  maps  of  the  state  of  the  weather  furnished  by  the  United  States 
Signal  Service  Bureau,  Dr.  Morley  finds  that  most  of  the  variations  in 
the  amount  of  oxygen  are  caused  by  the  vertical  descent  of  air  from 
high  elevations.  This  descent  of  cold  air  seems  to  be  the  effect  of 
sudden  and  severe  depressions  of  temperature  rather  than  the  cause ; 
the  descent  follows  the  cold  by  a  day  or  two,  and  the  decrease  in  amount 
of  oxygen  begins  simultaneously  with  the  descent  from  above.  (Proo. 
Am»  Assoc.  Adv,  Sci.y  1881 ;  abstract  in  Chem,  Netcs^  XL,  pp.  245,  284  et 
seq.) 

II.  Mis.  20 33 
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Libf  of  Keic  Lhmcnts  announced  since  1877. 

The  six  years  ending  in  1882  liave  been  nunsnally  prolific  iunew 
elements,  or  at  loast  in  announcenicuts  of  the  same,  for  it  mast  be  con- 
ceded that  most  of  them  will  fail  to  stand  the  test  of  more  thorough 
investigation.  These  alleged  disftovories  are  widely  scattered  in  pe- 
riodical literature,  and  the  following  list  may  prove  useful  for  reference: 

Liai  of  eUmenfarif  aujaiaucea  announced  from  1877  to  18S2. 


Date. 

Jstme. 

Source. 

Diacorerer. 

Ig77 
1878 

1870 

1680 

1881 
1882 

Neptnninm 

Lavoesiam 

Hooandrnm 

Darynm — 

"Neweartha"... 

II  V  «I 

PhUipphim 

Dccipiam 

Colurabite. 

Hermann. 

Prat 

J.  L.  Smith. 

Pyrite.  

fiAmitmlcKM. 

Platinum  ores 

TTnnamcd  mineral 

Gadolinite 

Sei  gins  Kern. 

Gerland. 

Sori't- 

Samarslcite 

DeUifontalne. 

iJrIafoDtiiine. 

Mail  mac. 

Nilaon. 

Dahll. 

Guyard. 

Lrroq  do  B<d«bandTan. 

Wagner's  JahTeabeTicht. 

Cleve. 

Cleve. 

J.  L.  Sinith. 

J.  L.  Staitb. 

ScncchL 

Kaemmerer. 

Marignac 

Phipaon. 

Cleve. 

Samarakite 

Ytterbium 

Scondiam 

Gadolinite 

Gadolinite 

Norweginm 

Uialiam 

Samarium 

Barer  nium 

Thulium 

Gt^radorfilte 

Platinum 

Samankite            

(Misapprebenaion) 

Gadolinite 

Gadolinite 

"BnlnTium T 

Columhinm 

Ilogcrinm 

Saniarakite ; 

Samamkite 

Ypsbinm 

Comoainm 

YaandY^.. 

ActiDiuni ......... 

Lava 

Gadolinite 

Zinc  ore^ 

Didj-mium/? 

Gadolinite 

New  Elementary  Substances. — ^At  the  meeting  of  the  Russian  Chemical 
Society  held  October  20, 1881  (and  reported  in  the  Bulletin  de  la  SoeUti 
Chimique  de  Paris,  for  August,  1882),  MendelejefiT,  the  distinguished  ao- 
thor  of  the  periodic  law,  remarked  that  only  two  of  the  recently  an- 
nounced elements — scandium  and  ytterbium — had  been  satisfactorily 
eonfirmed.  These  have  been  obtained  in  a  pure  state  by  Kilson,  and 
neither  of  them  has  absorption  spectra.  All  the  other  metals  seem  to 
be  mixtures,  as  was  the  case  with  the  old  erbium  of  Bunsen  and  Babr, 
and  which  proves  to  contain  Sc,  Yb,  Er,  Tr,  and  other  elements.  Scan- 
dium corresponds  in  its  atomic  weight  and  properties  to  eJcaboTj  a  hy))o- 
thetical  substance,  the  existence  of  which  had  been  foreseen  by  the 
si)eaker. 

Mendelejeif  expressed  himself  convinced  that  his  periodic  law  will  find 
further  confirmation  in  the  results  to  be  yet  obtained  in  studying  the 
elements  of  cerite  and  of  gadolinite.     {BulL  8oc.  CAtm.,  xxxYiu,  p.  140.) 

A  netc  clement  a^ccompanying  didymium  is  announced  by  the  Swedish 
chemist,  Prof.  P.  T.  Cleve.  He  has  long  studied  the  rare  earths  existing 
in  cerite,  gadolinite,  and  similar  minerals,  and  the  behavior  of  the  oxide 
of  didymium  obtained  from  the  latter  has  led  him  to  suspect  the  presence 
of  a  new  element.  In  the  beginning  of  the  year  1882  he  submitted  to 
fractional  precipitations  about  200  grams  of  didymium  oxide,  and  sepa- 
rated from  the  yttria  earths  with  potassium  sulphate  by  i-epeated  pre- 
cipitations; the  atomic  weight  of  the  first  fraction  was  146,  that  of  the 
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last  142.  The  examinatioii  of  the  ignition  spectmm  of  the  last  frac- 
tion showed,  besides  strong  rays  of  didymium  and  lauthannm,  new  rays, 
among  which  is  a  very  strong  one  having  the  wave-length  of  4333.5.  This 
ray  belongs  neither  to  didymium,  lanthanum,  yttrium,  erbium,  terbium, 
nor  to  Marignac's  Ta,  and  is  regarded  by  Cleve  as  peculiar  to  a  new 
element  which  he  designates  provisionally  by  Difi,  {Oomptes  Bendus; 
abstract  in  Chem.  Hfews^  xly,  p.  273.) 

Soon  after  the  publication  of  the  above  statement  by  Professor  Cleve, 
B.  Branner  printed  a  note  in  the  Chemical  News  (46,  16),  in  which  he 
shows  that  he  anticipated  the  Swedish  chemist  in  discovering  a  new 
element  accompanying  didymium  in  ceiite.  His  experiments  were  made 
in  Professor  Boscoe's  laboratory,  and  some  of  his  results  were  published 
mthoAnzeigerierkais.  Academie  dcr  Wissenschaften  (October  6,  1881). 
Branner  thinks  that  oxide  of  didymium,  as  usually  known  to  chemists, 
consists  of  a  mixture  of  at  least  three  elements,  true  didymium  having 
an  atomic  weight  =145.4,  Gleve's  element,  more  basic  than  didyminmi 
and  a  third  with  a  higher  atomic  weight  is  less  basic  than  didymium. 
This  last  may  possibly  be  samarium. 

Professor  Cleve  in  a  still  later  communication  states  that  continued 
researches  by  himself  and  Thal^n  have  Qonvinced  him  that  the  ray 
4333.5  belongs  to  the  spectrum  of  lanthanum,  and  that  the  existence  of' 
a  new  element  is  very  improbable.    {Chem.  NewSj  xlvi,  p.  43.) 

The  earths  contained  in  samarshite  have  been  studied  by  Professor 
H.  E.  Boscoe,  with  the  object  of  ascertaining  the  existence  or  non-ex- 
istence of  Delafontaine's  philippium.  lloscoe  worked  up  1,500  grams  of 
samarskite  and  obtained  about  60  grams  of  oxides  containing  terbium, 
erbium,  yttrium,  and  philippium  (t).  The  oxides  were  converted  into 
formiates,  and  these  salts  carefully  examined  to  obtain  pure  philippium 
8alt>,  but  the  author  failed  to  get  an  oxide  having  a  constant  atomic 
weight  equal  to  122  (claimed  by  Delafontaine).  The  numbers  varied 
between  the  atomic  weights  of  terbia  and  y ttria.  Boscoe  then  tried  the 
following  conclusive  experiment :  3  grams  of  terbia,  having  an  atomic 
weight  of  147.9,  and  3  grams  of  crude  yttria,  with  an  atomic  weight  of 
101.4,  were  respectively  converted  into  formiates.  Of  each  of  these  two 
formiates,  two-thirds  were  brought  into  solution  separately  while  the 
other  third  of  the  terbium  formiate  was  mixed  with  the  remaining  third 
of  yttrium  formiate,  and  the  mixture  dissolved.  Each  of  the  three  so- 
lutions was  then  mixed  with  an  equal  bulk  of  alcohol  and  allowed  to 
stand  for  the  same  length  of  time.  The  two  solutions,  containing  re- 
spectively terbia  and  yttria,  gave  crystals  presenting  the  ordinary  ap- 
pearance of  formiates  of  the  metals  in  question,  but  the  third  solution 
containing  the  mixed  formiates  deposited  rhombic  prisms  exactly  like 
the  crystals  which  Delafontaine  claims  are  peculiar  to  the  formiate  of 
philippium.  The  non-existence  of  philippium  is  thus  undoubtedly  es- 
tablished.   (Chem.  Netcs^  XLV,  p.  184.) 
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Researches  on  other  Elements^  etc. 

Thorium. — ^Two  important  memoirs  have  been  published  by  L.  F.  Nil- 
son  on  thorite  and  its  chief  constitaent,  thorium.  He  worked  upon  two 
kilograms  of  the  rare  mineral  and  prepared  a  very  pure  thorium  sulphate, 
from  which  he  made  a  determination  of  the  atomic  weight  of  the  elemeut 
{Bee  paragraph  on  atomic  weights.)  He  determined  the  specific  gra\ity 
of  thoria,  finding  the  figures  10.2199.  He  also  prepared  the  metal  bj 
the  reduction  of  potassio- thorium  chloride  with  sodium  in  the  iron  appa- 
ratus he  had  previously  used  for  beryllium.  The  metal  obtained  formed 
a  gray  shining  powder  showing  distinct  crystals  under  the  microscope; 
it  is  unaltered  by  exposure  to  air  up  to  100-12(K^  G. ;  when'heated  higher 
it  bums  brilliantly,  forming  a  snow-white  oxide.  The  metal  bums  in 
chlorine,  bromine,  and  iodine  gases,  yielding  sublimates;  it  is  slowly 
attacked  by  dilute  sulphuric  acid,  and  by  dilute  nitric ;  concentrated 
nitric  acid  has  very  little  effect.  Hydrochloric  acid  dissolves  the  metal 
readily.  The  metal  has  the  specific  gravity  of  about  11,  results  being 
not  perfectly  satisfactory.    (Bcrichte  d.  chem.  Oes.^  xv,  pp.  2519-2547.) 

Properties  of  Pure  Metallic  Aluminium* — ^Prof.  J«  W.  Mallet,  in  the 
course  of  his  researches  on  the  atomic  weight  of  this  metal,  required  a 
quantity  in  a  very  pure  condition,  and  this  gave  an  opportunity  of  study- 
ing its  properties.   Crude  (commercial)  aluminium  contains: 

Al 96.89 

Fe.   1.84 

Cu trace. 

Si 1.27 


100.00 

This  was  converted  into  bromide  by  treatment  with  liquid  bromine, 
and  the  product  purified  by  fractional  distillation.  It  was  then  reduced 
by  sodium  in  a  crucible  lined  with  a  mis^ture  of  purified  and  dried 
alumina,  with  sodium  aluminate.  The  metallic  globules  were  again 
fused  and  further  purified  with  hydrochloric  acid.  The  metal  thus  ob- 
tained was  perceptibly  whiter  than  the  commercial  article,  also  softer, 
more  malleable,  and  had  a  fracture  with  some  appearance  of  fibroos 
silkiness.  Its*  specific  gravity  at  4^  C.  is  2.583.  Its  specific  heat  is 
0.2253  as  a  mean  for  the  range  of  temperature  O^.lOOo  G.  Attempts 
were  made  to  roughly  estimate  the  fusibility,  and  the  pure  metal  seems 
to  be  a  little  less  fusible  than  the  commercial  article.  It  also  presents 
greater  resistance  to  the  prolonged  action  of  solvents — acids  and  alka- 
lies— than  the  impure  metal.    {Cliem.  NetcSj  xlyi,  p.  178.) 

Iridium,  according  to  Mr.  John  Holland,  can  be  alloyed  with  phos- 
phorus at  a  high  heat,  and  the  alloy  fuses  at  a>comparatively  low  tem- 
perature. The  fused  metal  contains,  according  to  Prof.  F.  W.  Clarke, 
about  li  per  cent,  of  phosphorus.    The  phosphorus  is  removed  by  heating 
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in  a  Hessian  cmcible  with  lime.  The  iridinm  melted  by  this  process  is 
compact  and  crystalline;  it  is  harder  than  the  natural  metal,  being 
nearly  as  hard  as  the  ruby;  it  has  the  color  of  steel  and  is  hot  attacked 
by  acids.    (Chein.  yews,  xlv,  p.  108.) 

Preparation  and  Properties  of  Metallic  Ccesium. — Owing  partly  to  the 
extreme  scarcity  of  material  Bansen's  attempts  to  obtain  csBsinm  in  me- 
tallic form  were  unsuccessful,  but  Carl  Setterberg,  availing  himself  of 
the  tons  of  alums  obtained  in  Marquart's  establishment  as  a  secondary 
product  in  the  manufacture  of  lithium  compounds  from  lepidolite,  has 
isolated  this  rare  metal  and  studied  its  properties.  Setterberg  prepared 
in  14  days  40  kilograms  of  rubidium  alum  and  10  kilograms  of  caesium. 
He  obtained  metallic  rubidium  by  decomposing  the  hydrogen-tartrate 
with  calcium  carbonate  and  sugar,  in  a  mercury  flask,  but  attempts  to 
prepare  csesium  by  a  similar  process  were  futile.  By  the  electrolysis  of 
the  cyanide  of  cse^um  mixed  with  barium  cyanide  in  the  ratio  of  4  mole- 
cules to  one,  Setterberg  obtained  the  metal  quite  free  from  impurities. 
Metallic  csesium  resembles  closely  the  other  alkali  metals;  is  silver 
white,  malleable,  and  very  soft  at  ordinary  tem  peratnres.  ThrowH 
upon  water  it  floats  around  and  decomposes  it  with  evolution  of  heat  and 
light,  in  the  same  manner  as  potassium  and  rubidium.  It  inflames  easily 
when  exposed  to  the  air  unless  protected  by  a  film  of  oxide  or  by  a  layer 
of  petroleum.  The  metal  melts  between  26^  G.  and  27^  C;  its  specific 
gravity  is  1.88  at  15^  G.  Examined  in  the  spectroscope  it  showed  only 
txaces  of  sodium  as  an  impurity. 

Setterberg  failed  to  detect  new  elementary  substances  in  the  residues 
from  which  he  extracted  the  rubidium  and  csesinm  salts.  (Liebi^s  An- 
nalenj  OOXI,  p.  100.) 

Naseent  Hydrogen. — ^D.  Tommasi,  by  numerous  experiments  on  the 
reducing  power  of  nascent  hydrogen,  has  been  led  to  the  conclusion 
that  its  peculiar  xK>wer  varies  with  the  reaction  by  which  it  is  generated. 
Hence,  hydrogen  in  a  nascent  state  may  be  regarded  as  hydrogen  + 
calories;  or  H  +  or,  in  which  a  has  different  values  according  to  the 
soarce  of  the  hydrogen ;  thus : 

SO4H3  +  Zn  +  aq;  a  =  38  cal. 
SO4H,  +  Gd  +  aq ;  a  =  23.8  cal. 
SO4H,  4.  Mg  +  aq;  a  =  112  cal. 

The  hydrogen  increases  in  activity  with  the  increase  in  value  of  ^r; 
for  sodium  amalgam  it  is  112  cal.    (Bull.  Soo.  Ckim.j  xxxvm,  p.  150.) 

Preparation  of  pure  Nitrogen. — ^Attempts  to  remove  the  last  traces  of 
oxygen  from  atmospheric  air  by  means  of  phosphorus,  potassium  pyro- 
gallate,  hyposulphites,  potassiumsodium  alloyj  and  red-hot  copper  prov- 
ing unavailing,  Dr.  Walter  Flight  found  that  it  can  be  effected  bypass- 
ing the  gas  over  a  large  surface  of  freshly  precipitated  ferrous  hydrate. 
The  latter  reagent  he  prepares  by  adding  a  strong  solution  of  80  grams 
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of  caustic  potash  to  one  of  200  grams  of  ferrons  snlphate.  The  nitrogen 
thas  treated  failed  to  develop  a  brown  color  with  potassium  pyrogallate. 
{Ohem.  Neicsy  xly,  p.  105.) 

Behavior  of  Nitrogen  in  the  Distillation  of  Coal. — Text-books  usually 
state  that  coal  contains  about  2  per  cent,  of  nitrogen,  which  comes  off 
as  ammonia  when  the  coal  is  heated  in  closed  vessels.  Prof.  W.  Foster, 
however^  finds  that  only  a  small  fraction  of  the  total  nitrogen  comes  off 
as  ammonia.  In  an  experiment  with  coal  containing  1.73  per  cent,  of 
nitrogen,  only  14.5  per  cent,  of  this  amount  was  evolved  as  ammonia, 
1.56  per  cent,  as  cyanogen,  35.20  remained  unaltered,  and  48.68  of  the 
whole  amount  remained  in  the  coke.    {Chem.  IfewSj  xly,  p.  299.) 

Presence  of  Arsenic  in  Bismuth  Subnitrate. — Of  fourteen  samples  of 
bismuth  subnitrate  examined  by  B.  H.  Chittenden  and  S.  W.  Lambert, 
only  one  was  found  to  be  perfectly  free  from  arsenic.  The  average  con- 
tent of  poison  in  the  samples  was  .013  per  cent,  or  13  mgms.  (about  two- 
tenths  of  a  grain)  of  As^  O3  in  100  grams  of  bismuth.  The  subnitrate  of 
bismuth  is  extensively  used  in  medicine,  and  though  it  may  not  contain 
arsenic  in  sufficient  quantity  to  be  in  itself  injurious,  the  presence  of  the 
poison  is  greatly  to  be  deplored.  Fortunately,  as  the  further  experi- 
ments of  the  authors  show,  the  arsenic  is  not  readily  absorbed  into  the 
system  when  combined  with  the  bismuth  preparation.  [Am.  Chem.  J., 
m,  p.  396.) 


A  new  Oxichloride  of  Sulphur. — J.  Ogier,  by  heating  to  250^  C.  in 
sealed  tubes  a  mixture  of  equal  weights  of  chloride  of  sulphur  and 
chloride  of  sulphury le,  obtained  the  body  S,  OGl,;  it  forms  a  dark  red 
liquid,  boiling  at  6O0  and  having  a  specific  gravity  at  0<^  of  1.656.  Its 
formation  is  explained  by  the  equation : 

2  S,  CI  +  2  SO,  CI  =  2  S,  OCl,  +  SO,  +  S 

It  is  decomi>osed  by  water,  forming  a  precipitate  of  sulphur,  sul- 
phurous anhydride,  sulphuric  acid,  hydrochloric  acid,  and  thio-acids. 
{Bull.  80c.  Chim.^  XXXYII,  p.  293.) 

An  abundant  source  of  selenium^  according  to  P.  Ejenlen,  exists  in 
the  crude  hydrochloric  acid  condensed  in  Glover's  towers.  The  selen* 
ium  is  derived  from  the  pyrites,  and  being  volatile  at  a  red  heat  is  car- 
ried over  by  the  hydrochloric  acid  gas  during  the  calcination  of  the 
salt  cake,  and  condenses  in  the  first  recipients  in  the  form  of  a  red- 
dish mud ;  this  mud,  when  dried,  contains  in  some  cases  from  41  to  45 
per  cent,  of  selenium.  The  author  extracts  the  selenium  fh>m  this 
deposit  by  acting  upon  it  with  chlorine,  which  converts  it  into  a  tetra- 
chloride, and  this,  in  the  presence  of  water  and  chlorine,  is  transformed 
into  selenic  acid.  The  acid  liquid  obtained  is  then  precipitated  with 
hydrogen  sodium  sulphite  and  purified.  {Bull.  8oc.  Chim.^  xxxvn,  p. 
441. 
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Presenee  of  Tellurium  in  Copper. — ^Prof.  Th.  Egleston  has  detected 
telliiriam  in  commercial  copper  to  the  extent  of  about  0.1  per  cent.  A 
smprisingly  small  quantity  renders  the  copper  red-short,  and  conse- 
quently worthless  for  rolling.  ( Trans,  Am,  Inst  Mining  Engineers^  Har- 
risburg  Meeting,  Oct.,  1882.) 

Complex  inorganic  Acids, — Dr.  Wolcott  Oibbs  has  published  a  con- 
tinoation  of  his  remarkable  researches  on  the  complex  inorganic  acids. 
He  has  demonstrated  that  inorganic  compounds  possess  an  unexpected 
degree  of  complexity,  and  has  entered  a  very  wide  field  of  research,  yield- 
ing a  rich  harvest.  After  discussing  in  detail  several  phospho-niolyb- 
dates,  he  describes  the  preparation  of  the  arsenio-molybdate  having  the 
composition : 

16  M0O3.  AsaOfi.  5  (NH*),  O.  HjO  +  8  aq. 

The  study  of  these  two  series  (phospho-  and  arsenio-molybdates) 
leads  to  the  following  general  results : 

1.  The  phosphomolybdates  form  a  series  of  which  the  lowest  term 
contains  five  atoms  of  molybdic  to  one  of  phosphoric  oxide,  and  the 
highest  twenty-four  atoms  of  the  former  to  one  of  the  latter. 

2.  As  in  the  case  of  the  phospho-tungstates,  the  greater  number  of 
the  molybdenum  compounds  contain  an  even  number  of  atoms  of  tung- 
8tic  acid.    The  homologizing  term  is,  therefore,  2  M0O3  for  these  cases. 

3.  By  far  the  greater  number  of  phosphomolybdates  contain  three 
atoms  of  fixed  base  (old  style),  or,  in  more  modern  language,  may  be 
considered  as  derived  from  acids  containing  six  atoms  of  hydroxyl. 
Anhydrous  compounds  of  this  type  occur,  and  are  not  always  simply 
residues  obtained  by  heating  salts  which  may  be  considered  as  acid,  as 
containing,  for  example,  3  B2O.  3  H2O.  It  seems,  therefore,  necessary 
to  admit  the  existence  of  acide  of  the  general  type  n  MoOa*  PsO^.  3  H3O. 

4.  On  the  other  hand,  while  no  single  phosphomolybdate  containing 
more  than  three  atoms  of  fixed  base  for  one  of  phosphoric  oxide  has 
been  obtained  in  a  state  of  indubitable  purity,  there  is  probably  at  least 
one  salt  with  six  or  more  atoms  of  fixed  base,  viz: 

22  M0O3.  PsOs-  7  AgaO  +  14  aq. 

5.  Negative  evidence  concerning  the  probable  non-existence  of  a 
series  of  phospho-  or  arsenio-molybdates  containing  more  than  three 
atoms  of  fixed  base,  must  not  be  too  highly  regarded. 

6.  As  in  the  case  of  the  phospho-tungstates,  there  exists  a  class  of 
phospho-molybdates  in  which  the  ratio  of  the  number  of  atoms  of  base 
to  that  of  the  number  of  atoms  of  phosphoric  oxide  is  as  5 : 2,  the  num- 
ber of  atoms  of  molybdic  oxide  being  even. 

Dr.  Gibbs  presents  a  series  of  structural  formula  which  explain  all 
degrees  of  basicity  wh^ch  appear  to  be  possible  under  the  general  con* 
ditions  of  the  problem.  For  these  and  other  details  we  refer  to  his  origi- 
^  paper.    {Am.  Chem,  J.,  ni,  p.  402.) 
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Constitution  of  Bleaching  Powder. — Chemists  have  devoted  much  labor 
to  the  determination  of  the  exact  constitution  of  bleaching  powder,  and 
have  arrived  at  results  expressed  in  a  great  variety  of  formulae. 

Thorpe  gives:  OaaHeOeCU  (=  CaCl,02+  OaCl,  +  CaH,0»  +  2H,0); 
Eose  gives :  (CaCUjCaaOa)  CaOjOla  +  4  H,0;  Kolb  after  a  very  thoroogb 
investigation :  (2  CaO  CUHjO),  GaHjOa.    Odling  proposed  the  formala 


CajOl 


OCl 


and  this  view  has  been  quite  generally  adopted.    Stahlschmidt  regards 
bleaching  powder  as  calcium  hydroxychloride, 

^^  \  OCl, 

{.  e.j  calcium  hydroxide,  CaHfOa  in  which  one  atom  of  hydrogen  is 
replaced  by  chlorine. 

The  question  has  been  again  investigated  by  Dr.  Karl  Kraut,  who 
examined  the  action  of  chlorine  on  lithium  hydroxide  and  obtained  a 
compound  very  similar  to  the  calcium  analogue.  When  chlorine  gas 
was  brought  in  contact  with  the  melted  lithium  hydroxide,  the  latter 
increased  only  1  per  cent,  in  weight  in  4^  hours,  but  by  the  addition  of 
crystallized  lithia  in  such  quantities  that  the  mixture  contained  about 
1.4  per  cent.  H,0  the  action  of  the  chlorine  was  hastened.  The  reaction 
is  as  follows: 

4  LiOH  +  2  CI  =  LiCl  +  LiOCl  +  2  LiOH  +  H,0 

This  equation  was  confirmed  by  analysis  of  the  product.  The  lithinm 
bleaching  powder  reacts  with  carbonic  anhydride  exactly  like  the  eal- 
ciam  compound,  i,  6.,  it  is  decomposed  with  liberation  of  chlorine.  It 
also  behaves  with  chlorine  just  like  the  calcium  compound.  Since,  how- 
ever, lithium  is  a  mono-valent  element,  one  atom  of  the  metal  cannot 
simultaneously  bind  chlorine  and  the  radical  of  hypochlorons  acid,  and 
Odling's  manner  of  representing  the  constitution  of  bleaching  powder 
is  inapplicable.  Besides,  the  lithium  bleaching  powder  contains  lithium 
chloride  ready  formed.  The  author  therefore  concludes  that  bleaching 
powder  is  a  mixture  of  calcium  hypochlorite,  calcium  chloride,  and  cal- 
cium hydrate.    (Liebig's  Annalen^  ooxiy,  p.  354.) 

Lead  peroxide  can  be  advantageously  prepared,  according  to  Fehr- 
manu,  by  decomposing  a  concentrated  solution  of  chloride  of  lead  at  50^ 
or  60^  0.  with  a  solution  of  bleaching  powder.  The  latter  is  added  un- 
til the  filtrate  no  longer  shows  a  brown  color  when  tested  with  an  ad- 
ditional quantity  of  the  bleaching  powder.  The  lead  peroxide  is  well 
washed  and  collected  on  a  filter.  It  is  nearly  black,  and  very  pore. 
The  acetate  of  Iqad  does  not  yield  such  good  results  as  the  chloride. 
{Berichte  d.  ohem.  Oes.j  xy,  p.  1882.) 
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Determination  of  Organic  Matter  in  Potable  Water. 

Prof.  J.  W.  Mallet,  in  compliance  with  the  instructions  of  the  National 
BoanI  of  Health,  has  made  a  thorough  investigation  of  the  chemical 
methods  in  nse  for  the  determination  of  organic  matter  in  the  potable 
waters.  Assisted  by  Mr.  W.  A.  Noyes,  Dr.  Charles  Smart,  and  Dr.  J. 
A.  Tanner,  ho  examined  the  merits  and  demerits  of  the  ''  combustion 
process,"  the  '^  albuminoid-ammonia  process,"  and  the  "  permanganate 
process."  The  special  conclusions  as  to  the  combustion  process  may  be 
briefly  stated  :  The  combustion  itself,  carried  out  according  to  Frank- 
land's  directions,  is  a  process  of  great  delicacy  and  satisfactory  in  trained 
hands ;  it  requires  constant  practice  to  secure  good  results  ]  the  defect- 
ive point  is  the  failure  of  the  evaporation  to  leave  a  residue  represent- 
ing the  original  organic  matter  of  the  water,  a  loss  in  carbon  and  a  gain 
in  nitrogen  being  constant  errors ;  the  dissociation  of  ammonia  salts 
during  the  evaporation  occasions  a  loss  of  nitrogen ;  in  the  presence  of 
nitrates  the  difficulties  of  combustion  are  great  and  as  yet  insuperable; 
finally,  th^  combustion  process  cannot  be  considered  as  ^^  determining" 
the  carbon  and  nitrogen  of  the  organic  matter  in  water  in  a  sense  to 
justify  the  claim  of  ^'  absolute"  value  for  its  results  which  has  been  de- 
nied to  those  of  all  other  methods. 

The  special  conclusions  as  to  the  albuminoid-ammonia  process  are  as 
follows :  In  the  determination  of  both  <^  free  "  and  <<  albuminoid  "  ammo- 
nia there  is  a  loss  resulting  from  imperfect  condensation  of  the  ammonia 
daring  distillation ;  when  urea  is  present  some  ammonia  is  easUy  formed 
by  boiling  with  sodium  carbonate,  and  this  vitiates  the  determination 
of  ^^f^e"  ammonia;  in  the  distillation  with  alkaline  jiermanganates 
the  nitrogenous  matter  sometimes  fails  to  be  completely  acted  upon  be- 
fore the  contents  of  the  retort  is  nearly  reduced  to  dryness,  and  great 
uncertainty  results ;  the  value  of  the  results  by  this  process  depends 
more  upon  watching  the  progress  and  rate  of  evolution  of  the  ammonia 
than  upon  determining  its  total  amount.' 

The  special  conclusions  as  to  the  i)ermanganate  process  are :  The  re- 
sults obtained  by  the  Tidy  method,  and  by  KnbePs  modification  of  the 
same,  differ  irregularly,  the  latter  usually  giving  much  higher  figures; 
the  results  obtained  by  the  Tidy  process  are  liable  to  variations  with 
the  atmospheric  temperature  prevailing  at  the  time  the  process  is  ap- 
plied; the  amount  of  oxygen  consumed  cannot  be  tak^n  as  a  measure 
either  of  the  organic  carbon  or  of  the  total  organic  matter,  though  a 
general  resemblance  may  be  traced  between  strongly  marked  results, 
high  or  low,  for  the  consumption  of  oxygen  on  the  one  hand  and  inor- 
ganic carbon  (by  the  combustion  process)  on  the  other;  the  process  is 
capable  of  giving  more  valuable  information  by  watching  the  rate  and 
progress  of  the  oxidation  of  organic  matter  present  than  by  any  single 
determination  of  the  absolute  amount  of  oxygen  consumed  in  a  given 
time.    {Am.  Chem.  J.,  rv,  p.  341.) 
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Use  of  Quicklime  in  Blasting. 

An  interestiDg  application  of  the  force  resulting  from  the  expandon 
due  to  hydration  is  recorded  in  Nature.  To  obviate  the  danger  at- 
tending the  use  of  explosive  substances  in  coal  mines,  the  following 
process  has  been  successfully  employed  in  Derbyshire;  A  series  of 
holes  six  feet  apart  and  about  three  feet  in  depth  are  drilled  into  the 
coal  at  the  proper  points ;  these  holes  are  then  filled  with  cylinders  of 
compressed  quicklime,  each  2^  inches  in  diameter  and  4^  inches  long; 
each  hole  receives  seven  of  these  blocks.  A  groove  in  each  cylinder 
admits  the  insertion  of  a  ^-inch  pipe  which  extends  a  few  inches  beyond 
the  aperture  of  the  drilled  hole;  through  this  pipe  water  is  forced  by  a 
small  hand  pump.  Each  hole  is  of  course  firmly  tamped  with  paper 
and  rubbish.  Soon  after  the  water  is  introduced  a  sound  as  of  escap- 
ing steam  is  heard,  here  and  there  the  tamping  is  blown  out,  and  in  a 
few  minutes  the  whole  mass  of  coal  is  thrown  out  from  the  face  npon 
^^sprags,"  short  timber  props  placed  to  receive  it.  The  time  required 
in  the  various  operations  is  as  follows :  drilling  12  minutes,  charing 
4  minutes,  watering  2  minutes,  total  17  minutes  for  each  borehole. 
(NaturCj  xxvi,  p.  298.) 

ft 
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Formaldehyde  (or  oxymethylene)  has  acquired  great  importance  within 
a  short  period,  the  researches  of  Baeyer,  Wurtz,  and  others  having 
shown  that  it  forms  an  intermediate  product  between  carbonic  acid 
and  carbo-hydrates  in  the  physiology  of  plant-life.  It  may  be  regarded 
as  the  first  product  of  the  assimilation  of  carbonic  acid  by  plauts,  and 
by  simple  polymerization  and  elimination  of  water,  is  probably  capable 
of  producing  sugar,  glucose,  starch,  and  cellulose. 

B.  ToUens  has  described  a  convenient  method  for  preparing  this  sab- 
stance,  which  is  based  upon  the  oxidation  of  methylalcohol  by  air  and 
incandescent  platinum.  For  details  we  refer  to  the  original  paper. 
{Beriohte  d.  chem.  Oes,y  xy,  p.  1629.) 

Ourcumin  and  other  Substances  from  Turmeric. — 0.  Loring  Jackson 
and  A.  E.  Menke  give  the  following :  Bengal  turmeric  root  is  ground  and 
treated  in  an  extracter  with  ligroine  to  remove  turmeric  oil,  and  then 
the  curcumin,  mixed  with  a  large  quantity  of  resin,  is  extracted  with 
ether  and  finally  purified  by  crystallization  from  alcohol.  The  average 
yield  of  curcumin  was  0.3  of  one  per  cent.  The  mean  of  five  analjsses 
indicates  the  following  composition: 

Carbon 68.30 

Hydrogen 5.63 

Ourcumin  crystallizes  from  alcohol  in  stout  needles  often  iu  radiating 
groups.  It  has  an  orange  to  yellow  color  with  a  blue  reflex;  its  ether 
solution  fluoresces  green ;  it  melts  at  1780  0.  It  is  nearly  insoluble  in 
water,  slightly  in  benzol,  readily  soluble  in  hot  alcohol,  and  more  read- 
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ily  soluble  in  glacial  acetic  acid;  dissolved  in  strong  sulphnric  acid  it 
blackens  by  charring ;  it  is  readily  soluble  in  alkalies  and  alkaline  car- 
bonates. It  forms  two  potassium  salts  K^  Oh  Hu  O4  and  K  Ou  H^  O4, 
as  well  as  calcium,  zinc  and  barium  salts,  the  last  named  being  insoluble. 
By  a  study  of  the  esters  of  curcumin  the  authors  definitely  establish  Cm 
H]4  O4  as  the  true  formula.  The  results  of  incomplete  oxidation  are 
most  interesting ;  by  treating  an  aqueous  alkaline  solution  with  potas- 
sium permanganate,  not  in  excess,  a  strong  smell  of  vanilla  was  observed. 
Further  treatment  effected  the  separation  of  an  oil,  gradually  solidifying 
in  circular  groups  of  radiating  needles,  and  having  a  strong  odor  of 
vanilla.  By  sublimation  and  purification  of  this  product,  white  needles 
of  vanillin,  melting  at  IS^  0.,  were  obtained.  The  yield  was  very  small. 
The  authors  also  show  that  diethylcurcumin  yields  by  oxidation  ethyl- 
vanillic  acid.    {Am.  Chetn.  Joum.^  rv,  p.  77.) 

UreOj  its  Synthesis  and  its  Estimation. — Fenton  has  succeeded  in  trans- 
forming urea  into  cyanamide;  the  dehydration  was  efilBcted  by  means 
of  sodium  in  accordance  with  the  reaction : 

2  CON3  H4  -t-  2  Na  =  2  ON,  Ha  -t-  2  Na  OH  +  H, 

Prof.  W.  G.  Mixter  has  succeeded  in  forming  urea  by  the  reaction  of  am- 
monia on  carbonic  anhydride  at  a  red  heat.  The  urea  forms  slowly,  2 
to  3  decigrams  per  hour,  and  collects  in  fine  crystals  in  the  cooler  parts 
of  the  tube  through  which  the  gases  are  conducted.  He  regards  the 
formation  of  urea,  as  preceded  by  that  of  cyanic  acid,  thus :  GOt  -f  NH3 
=  HGNO  -f  H3  O.  The  cyanic  acid  probably  unites  with  ammonia  in 
the  cooler  part  of  the  tube  to  form  urea.    (Am.  Chem.  J.,  ly,  p.  35.) 

J.  B.  Duggan  described  a  modification  of  Knop's  process  of  estimating 
urea  by  the  amount  of  nitrogen  evolved  on  the  addition  of  an  alkaline 
hypobromite.  His  method  consists  in  mixing  the  urea  and  caustic  soda 
solutions  first  and  then  adding  the  bromine.  He  employs  a  caustic  soda 
solution  made  by  dissolving  20  grms.  of  sodium  hydrate  in  100  c.  c.  of 
water ;  and  with  each  20  c.  c.  of  this  he  uses  1  c.  c  of  bromine.  The  re- 
sults are  satisfactory.  The  weight  of  nitrogen  multiplied  by  2.143  gives 
the  amount  of  urea.    (Am.  Chem.  J.j  rv,  p.  47.) 

Dr.  Theodore  O.  Wormly  has  also  investigated  the  above  method  of 
determining  urea  and  finds  that  only  under  the  following  conditions  is 
the  whole  of  the  nitrogen  uniformly  set  free :  1st.  The  reagent  (hypo- 
bromite) should  be  freshly  prepared ;  2d.  The  urea  solution  should  be 
wholly  added  to  the  reagent ;  3d.  The  amount  of  urea  operated  upon 
should  not  exceed  1  part  to  about  1,200  parts  of  the  diluted  reagent; 
4th.  When  comparatively  large  amounts  of  urea  are  present  the  sur- 
rounding temperature  should  not  be  less  than  about  20^  O.  (68^  Fah.). 
(Ohem.  News  J  xlv,  p.  27.1 

Acrolein  Urea. — Hugo  Schi£f  has  described  under  the  name  acryldiu- 
reide,  a  body  resulting  from  the  union  of  two  molecules  of  urea  and  one 
of  acroleine :  Prof.  A.  B.  Leeds  has  obtained  a  body  having  the  same 
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oonstitatioD,  CO  (NH),  G3  H4.  It  forms  a  white  amorpboas  substance, 
slightly  soluble  in  alcohol,  ether,  chloroform,  and  carboD-disnlphide. 
Dr.  Leeds  points  out  some  irrational  conclusions  in  Schiff's  paper,  and 
accounts  for  them  by  presuming  that  Scbiff  operated  upon  imperfectly 
purified  material.  {Beriohte  d.  chem.  Oes.y  XT.  p.  1159.) 

Synthesis  of  Uric  Acid. — ^This  interesting  synthesis  has  been  aooom- 
plished  by  Prof.  Johann  Horbaczewski.  Pure,  finely  powdered  glyoo- 
coll  (made  from  hippuric  acid)  is  mixed  with  ten  parts  of  pure  urea  (made 
from  ammonium  cyanate)  and  heated  in  a  flask  to  200^  to  23(P  C,  until 
the  material  becomes  brownish -yellow  and  viscous.  After  cooling  the 
mass  is  dissolved  in  diluted  potassium  hydroxide,  saturated  with  ammo- 
nium chloride,  and  precipitated  witha  mixture  of  ammoniacal  silver 
nitrate  and  magnesia  mixture.  The  precipitate,  which  contains  the  oric 
acid,  is  well  washed  with  ammonia  water  and  treated  with  potassium  sul- 
phide. The  filtrate  is  then  over-neutralized  with  hydrochloric  acid  and 
boiled  down  to  a  small  bulk.  The  raw  material  thus  obtained  is  purified 
by  solution  in  potassium  hydroxide,  and  after  repeating  the  operation, 
the  yellowish  cr^'stalline  powder  is  washed  with  alchohol,  dried  with 
carbon  disulphide  (to  remove  the  sulphur),  and  finally  with  ether.  This 
purified  material  exhibits  all  the  properties  and  reactions  of  uric  acid. 
The  author  is  engaged  in  a  further  study  of  this  synthetical  reaction 
{Berichte  d.  chem.  Oes.  xv^  p.  2678.) 

» 

Synthesis  of  a  new  Amido-Add  analogous  to  Hippuric  Acid. — By  the 
action  of  silver  glycocollate  on  benzoylchloride,  Th.Gurtins  has  obtained 
three  acids,  ordinary  hippuric  acid,  hippurylglycocoll,  apd  a  third  of  un- 
known constitution  having  the  empirical  formula  OioH],  N3O4.  The 
hippurylglycocoll  or  hippurylamidoacetic  a«id  crystallizes  from  hot 
water  in  rhombic  tables  or  needles  which  melt  without  deoompoeition 
at  206^.5  0.  The  new  acid  crystallizes  in  microscopic  needles  which 
become  brown  when  heated  to  23(K>,  and  are  decomposed  at  2ifP  G. 
{Journal  praJe.  Chem.  N^  F.j  xxvi,  p.  146.) 

Synthesis  of  Tyrosine. — ^Tyrosine  forms  a  crystalline  nitrogenous  body 
existing  in  the  animal  organism  (spleen,  liver,  urine,  &o.),  produced  hy 
the  deconiposition  of  albuminoid  substances.  It  has  long  been  studied 
by  chemists;  Liebig  obtained  it  by  acting  on  decomposing  caseins  with 
melted  potash,  MUller  found  it  in  putrefying  yeast,  Hinterberger  pie- 
pared  it  by  boiling  oxhorn  with  sulphuric  acid,  and  its  constitution  has 
been  discussed  by  several  authors.  In  1869  L.  Barth  pointed  oat  that 
tyrosine  could  be  regarded  as  a  parahydroxyphenylanridopropionio  acid, 
but  his  attempts  to  prepare  it,  as  well  as  the  proposed  reactions  of  Beil- 
stein  and  Kuhlberg,  were  unsuccessful. 

Erlenmeyer  has  been  engaged  for  several  years  in  experimenting  vi 
this  direction,  and  with  the  assistance  of  Dr.  A.  Lipp  has  at  length 
accomplished  this  interesting  synthesis.     The  process  is  as  follows: 
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Phenylalanm  (pheDjl-a-amidopropioDic  acid)  is  converted  into  paranitio- 
phenylalanin  by  the  action  of  sulpbnric  and  nitric  adds,  and  this  product 
is  transformed  into  i>araainidophenyIalamn  by  means  of  tin  and  hydro- 
chloric acid.  The  chloride  of  this  diamido  componnd  is  treated  in 
alcoholic  solation  with  nitrons  acid  and  the  resulting  body  heated  with 
water.  On  evaporating  and  treating  the  residue  with  ether  a  sirupy 
liquid  is  obtained  which  is  probably  parahydroxyphenyllactic  acid. 
This  product  is  supersaturated  with  ammonia  and  concentrated  by 
evaporation,  which  gives  a  crystalline  mass  showing  under  the  micro- 
scope the  crystalline  characters  of  tyrosine.  By  recrystallizing  from 
dilute  boiling  alcohol  the  material  is  purified.  Analysis  shows  it  to 
have  the  exact  constitution  of  tyrosine : 

C»Hii  NO3  or  OsH4  j  0H,CH.NHs.COOH 

[Beriohte  d.  chem.  Oa.f  xv,  pp.  1006  and  1544.) 

Synthesis  of  Anthracme  and  Phenantkrene  from  Orthobrombenzyl- 
bromide. — O.  Loring  Jackson  and  J.  Fleming  White,  with  a  view  to  set- 
tling the  exact  constitution  of  anthracene,  have  studied  the  action  of 
sodium  on  orthobrombenzyl-bromide,  and  obtained  anthracene  and  phen- 
anthrene.  The  former  was  identified  by  its  melting  point  (2120),by  the 
formation  of  anthraquinone  (melting  at  273^),  and  of  alizarine;  the  latter 
was  identified  by  the  melting  point  of  its  quinone,  198^,  and  by  Lauben- 
heimer's  test.  Dibenzyl  also  forms  in  this  reaction,  and  an  oil  of  uncer- 
tain composition,  po^^sibly  benzyltoluol. 

By  this  synthesis  it  is  proved  that  the  two  connecting  carbon  atoms 
in  the  benzol  rings  are  attached  to  each  ring  in  the  ortho*i>o8ition,  and 
the  last  doubt  about  the  constitution  of  anthracene  is  removed.  {Chem, 
Kewsy  XLVI,  p.  44.) 

Synthesis  of  Organic  Bodies  by  the  Electrolysis  of  Water  and  Solu- 
tions with  Electrodes  of  Carbon, — ^A.  BartoU  and  6.  Papasogli,  in  re- 
searches on  galvanic  polarities,  had  observed  that  coke,  charcoal,  or 
graphite,  under  the  action  of  the  current,  is  disaggregated ;  the  elec- 
trolyte is  blackened  more  or  less,  according  to  its  nature  and  that  of  the 
carbon,  and  the  gas  evolved  at  the  positive  pole  is  below  the  normal 
volume.  The  authors  undertook  the  present  investigation  to  ascertain 
what  becomes  of  the  oxygen.  They  experimented  with  graphite,  coke, 
and  wood  charcoal,  purified  by  chlorine  at  high  temperatures.  With 
coke  or  charcoal  as  positive  electrode  and  distilled  water  as  electrolyte 
and  a  battery  of  1,200  Daniell  cells,  they  remarked  after  two  days  a 
brown  color  in  the  electrolyte  and  an  acid  reaction.  The  battery  was 
then  reduced  to  100  Bunsen  cells,  and  ten  days  later  to  20  Bunsen  cells ; 
these  were  in  operation  for  30  days.  The  water  became  black;  the  elec- 
trode, which  weighed  about  500  grams,  was  totally  disaggregated,  and 
a  thick  muddy  deposit  was  formed.   The  electrolyte  was  found  to  contain 
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mellitic  acid  and  some  of  its  derivatives,  sach  as  the  hydro-mellitic, 
pyro-mellitic,  and  hydro-pyro-mellitic  acids. 

The  muddy  deposit  contained  a  black  sobstance  solaUe  in  hot  water 
and  alkalies,  but  insoluble  in  most  mineral  acids  and  in  the  majority  of 
organic  solvents.  The  authors  named  this  body  mellogen,  sines,  on 
oxidation,  it  yields  acids  of  the  benzo-carbonic  series.  It  has  the  com- 
position Gi4H,04.    {Comptcs  BenduSj  May  15, 1882.) 

Acetoxims. — By  the  action  of  acetone  on  hydroxylamin,  Alois  Janny 
has  obtained  the  first  member  of  a  new  series  of  bodies,  for  which  series 

■"  '  • 

he  proposes  the  name  of  acetoxims.  This  name  is  applied  to  bodies 
coDtaining  the  group  ssGNOH  united  on  two  sides  to  carbon.  When 
only  one  bond  of  the  carbon  group  is  united  to  carbon  and  the  other 
to  hydrogen,  derivatives  of  aldehyde  are  formed  for  which  the  name 
aldoxims  is  suggested. 

The  simplest  body  of  the  acetoxims  is  dimethylacetoxim,  having  the 
formula  OHs— G(NHO) — OH,.  This  is  obtained  by  mixing  an  aqneons 
solution  of  hydroxylamine  with  acetone  and  extracting  ether,  which 
leaves,  on  evaporation,  brilliant  white,  hard,  volatile,  prismatic  ciys- 
tals.  It  is  soluble  in  water,  alcohol,  ether,  &c.,  and  melts  at  59^  to  60^ 
C,  distilling  without  decomposition  at  1340.8  0.  It  is  a  neutral  sab- 
stance,  and  has  a  slight  odor,  resembling  chloral. 

The  author  has  also  prepared  and  studied  ethyl-methylacetoxim, 
methylpseudobutylacetoxim,  and  some  analogous  phenyl  derivatives. 
{lierichte  d.  chem.  Oe8.j  xv,  pp.  1324  and  2778.) 

Bipkenylaminaoroleine  has  been  prepared  by  Prof.  Albert  B.  Leeds  bj 
heating  an  alcoholic  solution  of  diphenylamine  with  an  excess  of  woo- 
leine.  After  a  few  hours'  digestion  a  heavy  red  precipitateforms,  soluble 
in  boiling  alcohol,  together  with  a  sticky  insoluble  mass.  The  latter  is 
treated  with  alcohol  and  water  untU  it  becomes  pulverulent  and  capa- 
ble of  being  powdered  in  a  mortar.  This  amorphous  substance  proves 
to  be  diphenylaminacrolejne  (Oi,  Hio  N),  Gj  H4.  It  does  not  fuse  nor 
sublime,  but  is  decomposed,  on  heating,  into  a  carbonaceous  mass.  It 
is  insoluble  in  ether,  slightly  soluble  in  alcohol  and  acetic  acid,  and  solu- 
ble in  chloroform,  yielding  a  dark  red  liquid.  It  could  not  be  obtained 
in  crystals.  Bromine  converts  it  into  a  bromo-compoond,  also  amor- 
phous, Bud  not  further  examined. 

Homoquininej  a  new  Alkaloid. — ^Howard  and  Hodgkin  have  obtained 
a  new  alkaloid  from  cinchona  bark,  for  which  they  projiose  the  name 
homof[uinine.  Its  properties  are  similar  to  those  of  quinine,  having  As 
same  specific  rotary  power,  and  nearly  the  same  composition,  bat  it 
crystallizes  from  ether  more  readily,  and  differs  in  the  solubility  of  its 
salts.  One  part  of  the  sulphate  of  homoquinine  requires  more  than  100 
of  water  for  solution.  Alcohol  of  90  per  cent  dissolves  7.64  parts  of 
the  alkaloid,  a  5  per  cent  solution  of  which  shows  a  rotation  of —1^* 
(J,  Ohem,  BoCf  XLi,  p.  66.) 
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Iodide  of  Bismuth  and  Potassium  as  a  Reagent  for  Alkaloids. — F.  Man- 
gini  prepares  this  reagent  by  mixing  3  parts  of  iodide  of  potassium  with 
16  of  iodide  of  bismuth  (liquid)  and  3  parts  of  hydrochloric  acid.  Thus 
prepared  it  is  not  decomposed  by  water  and  gives  characteristic  phe- 
nomena with  many  alkaloids. 

Strychnine,  a  light-yellow  precipitate,  limpid  solution;  after  stand- 
ing the  precipitate  turns  dark  yellow.  One  part  of  strychnine  in  500,000 
of  water  can  be  detected. 

Bmcine,  a  golden-yellow  silky  precipitate  becoming  lighter  in  color. 

Morphine,  a  reddish-yellow  precipitate  disappearing  after  some  days, 
when  the  liquid  becomes  canary-yellow. 

Codeine,  a  yellowish-r^d  precipitate  turning  brick-red  on  standing. 

Narceine,  a  light-yellow  precipitate  remaining  a  long  time  suspended 
in  the  liquid;  it  turns  reddish -yellow  on  standing. 

Atropine,  a  silky  precipitate,  which  settles  as  a  reddish-yellow  powder; 
on  standing  the  precipitate  turns  canary-yellow  and  slowly  dissolves, 
coloring  the  liquid  golden  yellow. 

Aconitiney  a  flaky  precipitate,  which  settles  as  a  chrome-yellow  pow- 
der; no  change  on  standing. 

Nicotine,  a  red  pulverulent  precipitate,  becoming  reddish  yellow. 

Gonicine,  a  red  pulverulent  precipitate  of  a  more  intense  color  than 
the  preceding,  and  becoming  dirty  white  on  standing. 

Solanine,  a  golden-yellow  precipitate  forming  slowly,  and  turning 
darker. 

Veratrine,  a  light-yellow  precipitate,  turning  lighter. 

Quinine  sulphate,  a  brick-red  precipitate,  turning  dirty  white. 

Cinchonine  sulphate,  like  the  preceding,  but  darker  after  standing. 
{Oaazeiia  Chimica  Italiana^  1882,  p.  155,  and  abstract  in  Bull.  Soc.  Chim,^ 
[,  p.  670.) 


Application  of  Eleotrolybis  to  Dyeing. — Dr.  Frederic  Goppelsroeder,  of 
Miihlhausen,  haB  extended  the  application  of  electrolysis  to  the  form- 
ation of  coloring  matters  and  to  the  art  of  dyeing.  He  has  employed 
tiie  galvanic  current  in  producing  and  simultaneously  fixing  dyes  on 
yarioos  textile  fabrics,  in  preventing  the  oxidation  of  colors  during  the 
printing,  and  in  preparing  solutions  of  reditced  dyc-stufifs,  the  so-called 
blue-vata.  To  obtain,  for  example,  an  aniline  black  on  a  fabric  or  on 
paper,  the  stuff  is  soaked  in  an  aqueous  solution  of  a  salt  of  aniline  (the 
chloride  is  preferred),  and  then  placed  on  an  unoxidizable  metallic  plate 
connected  with  one  pole  of  a  galvanic  battery  or  with  a  small  dynamo 
machine.  A  second  metallic  plate,  bearing  in  relief  the  design  ^nd  con- 
nected with  the  other  pole,  is  then  placed  upon  the  stuff.  By  pressing 
gently  and  passing  the  current  of  electricity  a  black  design  is  formed. 
Medals  and  coins  may  be  copied  in  a  similar  manner.  By  drawing  lines 
on  the  paper  or  fabric  impregnated  with  the  aniline  salt,  with  a  piece  of 
carbon  forming  one  of  the  poles,  or  with  a  non-oxidizable  metal,  black 
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lines  are  obtained  whenever  the  presence  of  the  conducting  carbon  per- 
mits the  passage  of  electricity. 

Hydrogen  generated  at  the  negative  pole  may  be  employed  instead 
of  zinc,  ferroas  sulphate,  glucose,  hydrosulphite,  and  the  other  common 
agents,  to  reduce  baths  of  indigo,  of  aniline  black,  &c.  A  feeble  contin- 
uous current  gives  the  best  results.  The  two  electrodes  must  be  sep- 
arated completely.  Dr.  Goppelsroeder  expresses  the  hope  that  his  ex- 
periments may  eventually  become  of  industrial  importance.  (Reprinted 
from  I)  Ulectricienj  andoommunicated  by  the  author.) 

Method  and  Apparatui  far  Teating  Inflamnuible  OiU. — In  accordance 
with  the  instructions  of  the  New  York  State  Board  of  Health  to  its  san- 
itary committee,  and  in  response  to  an  order  of  said  committee,  Arthur 
H.  Elliott  has  made  an  exhaustive  report  on  the  methods  and  appaiatus 
for  testing  inflammable  oils,  with  special  reference  to  dangerous  kero- 
sene. The  investigations  were  made  with  the  ultimate  intention  of  es^ 
tablishiug  a  standard  for  testing  petroleum  in  New  York  State.  Mr. 
Elliott  examined  thirteen  kinds  of  testers,  including  three  open  testers, 
and  some  electric  testers,  and  experimented  with  four  different  samples 
of  oil  on  each  apparatus.  His  tests  show  that  it  is  very  important  to 
know  which  apparatus  has  been  used  when  an  oil  is  said  to  have  a  given 
flashing  point.  One  of  the  oils  showed  a  range  of  temperature  from  95^ 
to  13(P  F.  The  general  conclusions  to  which  Mr.  Elliott  comes  are  briefly 
as  follows:  Of  all  the  13  apparatuses  not  one  can  be  called  perfectly 
satisfactory ;  ox>en  testers  are  entirely  untrustworthy  for  determining 
the  safety  of  kerosene  oil;  of  the  closed  testers  the  Wisconsin  State 
tester,  with  a  few  alterations  suggested  by  the  author,  gives  the  most 
reliable  results.  The  electric  testers  are  troublesome  to  keep  in  order. 
(Second  Annual  Report  of  the  State  Board  of  Health  of  New  Yorhy  Albany, 
1882,  p.  449.) 

^^ Benzol^  or  ^^Benzene^^^  a  Question  in  Nomenclature. — ^Attention  is 
being  directed  to  the  necessity  of  greater  uniformity  in  nomenclatnre, 
especially  as  regards  the  important  hydrocarbons  GeHe  and  CioHg.  Ger- 
man, French,  and  most  American  chemists  designate  Ce  Be  by  the  name 
benzol  (sometimes  spelled  with  a  superfluous  finale),  while  English  chem- 
ists use  the  term  benzene;  in  like  manner  continental  chemists  name 
CioHs  naphthalin^  and  Englishmen  call  it  naphthalene. 

A  few  years  ago  the  London  Chemical  Society  issued  a  six -page  pam- 
phlet* to  its  corps  of  abstractors  giving  rules  of  nomenclature  and  nota- 
tion, and  this  has  materially  aided  in  securinguniformity.  In  preparinga 
paper  for  the  Berichte  der  deutschen  chemischen  OeselUchaftj  on  the  ''Laws 
of  Substitution  in  the  Naphthalene  Series,"  Prof.  Henry  E.  Armstrong, 
of  the  Loudon  Institution,  employed  the  customary  English  terms,  and 
desired  the  publication  committee  to  refrain  from  chaugiug  them.  This 
led  to  correspondence  which  is  published  in  the  Berichte  (vol.  XT,  p* 

0 

*  Keprinted  In  Chemical  New$  (1883),  vol.  XLVii,  p.  15. 


CHEMISTRT.  529 

200).  Professor  ArmstroDg  objects  to  the  termination  ol  for  hydrocar- 
bons not  of  the  paraffin  series,  and  wonld  restrict  it  to  the  alcohols — 
carbinol,  phenol,  &c.  He  calls  attention  to  the  confusion  which  results 
from  the  terms  "ethylene,"  "anthracene,"  "phenanthrene,"  on  the  one 
hand,  and  "benzol,"  "toluol,"  and  "naphthalin"on  the  other;  and  he 
expresses  the  hope  that  the  German  Chemical  Society  may  unite  with 
the  London  organization  in  attempting  a  uniform  nomenclature.  The 
publication  committee  of  the  Beriehte  approved  of  an  exchange  of  views 
on  the  question. 

American  chemists  are  vitally  interested,  for  in  this  country  the  oc- 
currence of  the  petroleum  product  called  benzine  complicates  the  mat- 
ter. While  the  English  custom  has  much  in  its  favor,  the  similarity  in 
pronunication  of  "benzine"  and  "benzene"  leads  many  Americans  to 
follow  the  continental  terminology.  Consistency  is  eminently  desirable. 
It  will  be  interesting  to  watch  the  result  of  the  movement. 

The  Beriehte  d.  chem,  Oes.  for  1882  contains  articles  on  the  nomen- 
clature of  special  groups.  We  refer  to  Herrmann  on  the  nomenclature 
of  azo-componnds  (p.  813),  and  to  Wallach's  paper  on  the  same  subject.' 
Liebig's  Annalen  also  has  a  paper,  by  Aug.  Bemthsen,  on  the  nomenola- 
tore  of  derivatives  of  carbonic  acid.    (Liebig's  Annalen^  ooxi,  p.  85.) 

NOTES. 

Black  pkospherus  is  formed,  according  to  Maumen^,  when  phosphorus 
is  distilled  in  hydrogen  (made  from  zinc  and  sulphuric  acid),  and  not 
formed  when  the  distillation  is  conducted  in  carbonic  anhydride.  The 
black  color  soon  disax)pears.       * 

Lecture  experiment — H.  Schwarz  finds  that  zinc  dust  and  sulphur, 
when  intimately  mixed,  combine  with  very  great  energy,  and  the  experi- 
ment is  more  brilliant  and  interesting  than  the  usual  one  with  iron  fil- 
ings (or  copper  turnings)  and  sulphur.  The  best  proportions  are  two 
parts  by  weight  of  zinc  and  one  of  sulphur.  The  mixture  inflames  also 
when  struck  heavily  by  a  hammer,  and  when  ignited  in  a  confined  space 
(gun-barrel)  explodes  with  about  one-fourth  the  energy  of  gunpowder. 

The  rare  metal  vanadium  occurs  in  large  quantity,  aecording  to  Witz 
and  Osmond,  in  the  residues  of  the  iron  furnace^  of  Oreusot,  and  they 
describe  a  process  for  extracting  it  on  a  large  scale  with  a  view  to  its 
industrial  applications. 

Solid  parafflne  has  been  discovered  by  Silvestri  in  basalt  Ifi  occurs 
in  cavities  about  a  centimeter  in  diameter,  and  is  nearly  identical  with 
the  parafflne  occurring  in  petroleum. 

Bemthsen  has  discussed  the  unsatisfactory  nomenclature  of  the  iso- 
meric sulpho-derivatives  of  carbonic  acid,  and  proposes  to  call  the  radi- 
cal ssOssS  thio-carbonylj and  to  name  the  acids thiocarbonyl adds.  In 
like  manner  we  may  have  for  ssG=:NH  imido  carbonyl  and  similar  de- 
rivatives. 

Phosphate  ofehromium^  prepared  by  the  action  of  phosphoric  acid  and 
H.  Mis.  26 34 
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sodium  hyposnlphite  on  chromates  of  the  alkalies,  forms  a  fine  green  pig- 
menty  which  is  proposed  by  Ad.  Garnot  as  a  substitate  for  the  injorioas 
arsenical  and  onpriferons  colors. 

Paul  Sabatier  has  published  a  note  claiming  priority  over  A.  GoIsod 
in  the  discovery  of  the  sulphides  of  siliciumj  Si  S,  and  Si  SO. 

Oonstantine  Fahlberg  has  patented  a  process  for  preparing  snlphate 
of  aluminium  free  of  iron  for  the  mineral  bauxite.  The  essential  point 
in  the  method  is  the  use  of  lead  peroxide  for  the  removal  of  the  iron; 
the  lead  compound  being  afterwards  recovered  in  a  very  simple  manner. 

HautefeuiUe  and  Ohappuis  have  studied  the  formation  of  pemitric 
oxide,  and  assign  to  it  the  formula  NaOa. 

OaiUetet  has  obtained  a  crystalline  hydrate  of  phosphoretted  hydro- 
gen by  strongly  compressing  the  gas  in  the  presence  of  water  and  then 
suddenly  decreasing  the  pressure.  Hydrates  of  ammonia  and  of  sol- 
phureted  hydrogen  have  also  been  obtained  by  this  method. 

Wroblewski,  by  a  somewhat  similar  method,  has  obtained  a  solid  crys- 
talline hydrate  of  carbonic  anhydride,  GO3  8H3O. 

In  a  letter  to  I^atnre,  G.  F.  Bod  well  revives  the  controversy  oonoem- 
ing  the  relative  claims  of  Lavoisier  and  of  Priestley  to  the  discoveiy  of 
oxygen.    Bodwell  endeavors  to  give  the  greater  honor  to  Lavoisier. 

Hydroxylamine  is  found  by  G.  Bertoni  and  G.  Baimondi  to  be  an  act- 
ive x>oison  when  injected  into  the  blood.  Less  than  0.2  gram  killed  a 
medium-sized  dog.  It  also  exerts  a  poisonous  effect  when  introduced 
into  the  stomach  or  under  the  skin.  The  blood  assumes  a  chocolate 
color  and  yields  on  dialysis  nitrous  acid,  an  oxidation  product  of  hydro- 
xylamine. 

Two  new  antiseptics j  calcium-  and  sodium -glycero-borates,  have  been 
announced  by  G.  Le  Bon,  and  experimenta  prove  their  utility.  They 
are  odorless  and  without  injurious  action  on  the  most  delicate  tissues. 

The  discovery  of  hydrcmny  I^Hs,  claimed  by  Maumen^,  has  been  denied 
by  several  chemists  who  repeated  the  process  (action  of  potassium  per- 
manganate on  ammonium  oxalate)  and  obtain^  negative  results. 

Bromo -sulphide  of  carbon  has  been  discovered  by  Garl  Hell  and  Fr. 
TTreoh.  It  is  obtained  by  the  direct  action  of  bromine  on  carbon  di- 
sulphide,  and  forms  small  brilliant  prismatic  crystals  having  the  com* 
position  GsSsBre* 

Bose^s  fusible  alloy  has  been  prepared  by  W.  Spring  by  subjecting  the 
constituents  (lead,  bismuth,  and  tin)  in  their  proper  proportion,  to  enor- 
mous pressure.  Wood's  alloy,  melting  at  65<^  0.  can  be  obtained  in  a 
similar  manner.    The  pressure  employed  was  7,500  atmospheres. 

Metallic  uranium^  according  to  Zimmermann,  forms  a  silver-white, 
somewhat  malleable  metal,  very  hard,  but  scratched  by  steel.  It  has 
a  specific  gravity  of  18.7.  It  bums  with  brilliant  light  and  scintil- 
lations, forming  a  bulky  oxide.  It  is  slowly  attacked  by  warm  nitiio 
acid  and  by  sulphuric  acid,  and  readily  dissolves  in  hydrochloric. 

The  Royal  Society  awarded  the  Davy  medal  (in  duplicate)  to  D.  Men- 
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deleje£f  and  to  Lothar  Meyer  for  their  discovery  of  the  periodic  relations 
of  the  atomic  weights.  This  has  drawn  out  a  protest  from  John  A.  B. 
INewlands,  of  London,  who  claims  priority  in  the  publication  of  the  peri- 
odic law,  and  who  produces  evidences  of  his  assertion*  {Chem.  NewB^ 
46,  278.) 

The  French  Academy  of  Sciences  offer  the  new  Yolta  prize  of  60,000 
francs  to  the  author  of  the  discovery  which  shall  enable  electricity  to 
be  applied  economically  in  one  of  the  following  directions :  as  a  source 
of  heat,  of  light,  of  chemical  action,  of  mechanical  power ;  as  a  means 
of  the  transmission  of  intelligence,  or  of  the  treatment  of  disease. 
Competition  is  open  until  June  30, 1887,  to  scientific  men  of  all  nations, 
and  the  award  will  be  decided  in  December,  1887. 

The  Oerman  Ohemical  Society  is  in  a  very  flourishing  condition.  At 
the  close  of  1882  it  numbered  2,627  members,  of  whom  16  are  honorary 
and  263  associate  members.  The  BerichtCj  published  annually  by  the 
society,  forms  one  of  the  most  important  of  chemical  journals ;  the  two 
volumes  issued  in  1881  comprise  over  3,000  pages,  and  the  volumes  for 
1882  attain  about  the  same  size.  The  total  income  of  the  society  for 
1882  amounted  to  66,247  marks,  and  the  expenses  for  the  same  period 
were  44,697  marks. 

Ifecrology. — ^During  the  year  1882  the  deaths  of  many  eminent  chem- 
ists were  recorded.  Among  them  may  be  m^itioned :  Dr.  John  W. 
Draper,  of  New  York ;  Dr.  Henry  Draper,  of  New  York ;  Prof.  Will- 
iam B.  Bogers,  of  Boston;  Dr.  John  Stenhouse,  of  Manchester;  Prof. 
Badolph  BSttger,  of  Frankfort ;  Dr.  Ludwig  Feder,  of  Munich ;  Pro£ 
A.  Popoff,  of  Warsaw ;  Prof  Friedrich  WShler,  of  Odttingen. 


MINERALOGY. 


By  Edwabd  S.  Dana, 

Profe99or  in  Yale  CoUege,  New  HaveHf  Cknm, 


The  foUowing  pages  contain  a  summary  of  the  progress  of  Mineralogy 
during  the  years  of  1881  and  1882.  The  attempt  has  been  made  to  give 
as  complete  a  statement  as  possible,  in  the  allotted  space,  of  the  recent 
advances  made  in  the  different  departments  of  the  science.  Especial 
attention  is  devoted  to  the  mineralogical  discoveries  in  America.  In 
presenting  the  subject,  the  recent  contributions  to  general  mineralogi- 
cal bibliography  are  first  mentioned }  then  follows  a  general  statement 
of  work  done  in  crystallography  and  physical  mineralogy;  following 
this  is  given  an  account  of  recent  investigations  on  the  chemical  side 
of  the  subject;  next  comes  a  somewhat  particular  statement  of  dis- 
coveries of  new  localities  of  minerals;  and  finally  descriptions  are 
given  of  the  new  species  added  to  the  science. 

1.  aEIOCBAL  WOBKS  ON  MINEBALOaY. 

The  most  important  of  the  recent  additions  to  the  works  on  general 
mineralogy  is  the  eleventh  edition  of  the  Elemente  der  Mineralogie  of 
Naumann,  edited  by  Zirkel.  Since  the  publication  of  the  first  edition 
in  1846,  i^aumann's  Mineralogy  has  been  the  standard  work  in  Ger- 
many;  and  the  later  editions  hav^  more  thoroughly  established  its 
position.  Since  the  death  of  the  author  in  1873,  the  work  has  been 
continued  by  Zirkel,  and  two  editions  have  been  published  under  his 
editorship;  the  tenth  in  1877,  and  the  eleventh  in  1881.  Thefhnda- 
mental  changes  introduced  by  him  in  the  classification  of  species  and 
other  respects  have  brought  the  work  more  into  harmony  with  modem 
views.  Of  the  large  number  of  other  mineralogical  books  recently  pub- 
lished in  the  German  tongue,  the  majority  are  of  an  elementary  char- 
acter. The  Lehrbuch  der  Mineralogie^  by  Tschermak,  however,  deserves 
especial  mention,  because  of  the  elear  and  satisfactory  manner  in  which 
the  physical  portion  of  the  subject  is  treated ;  the  descriptive  part  is, 
however,  rather  meager  and  inadequate.  It  is  stated  that  an  English 
translation  is  soon  to  appear;  and  if  so,  it  will  doubtless  meet  with  a 
good  reception. 

An  addition  to  the  list  of  English  mineralogical  text-books  has  been 
made  by  Bauerman  in  his  Teirt  Book  of  Systematic  Mineralogy.    The 
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first  volume,  the  only  one  thus  far  published,  is  devoted  to  the  theoret- 
ical portion  of  the  subject,  leaving  the  description  of  8i>ecie8  for  another 
volume.  The  work  has  many  excellent  features,  and  it  is  worthy  of  note 
that  it  is  the  first  important  contribution  to  mineralogical  treatises  pub- 
lished in  England  since  the  Mineralogy  of  Greg,  and  Lettsom  in  1858. 
The  second  edition  of  Groth's  Tabellarische  Uebersicht  der  MineraUeny 
itc.y  published  in  1882,  is  a  work  of  more  importance  than  might  appear 
at  a  first  glance.  It  professes  to  be  only  a  system  of  tables  giving  a 
statement  of  the  crystalline  system  and  chemical  composition  of  each 
species,  designed  especially  for  the  use  of  the  student  in  the  lecture- 
room;  but  in  the  discussion  of  the  chemical  formulas  of  the  species, 
)nany  new  points  are  brought  out,  and  in  their  classification,  the  lehi- 
tion  of  the  species,  especially  on  the  chemical  side,  has  been  developed 
with  an  unusual  clearness.  The  book  is  consequently  a  real  contribu- 
tion to  the  development  of  the  science. 

A  third  appendix  to  the  fifth  edition  of  Dana's  System  of  Mineralogy 
has  been  recently  published  (April,  1882),  covering  the  i)eriod  from  1875 
to  1882.  It  is  comprehensive  in  its  scope,  and  gives  full  descriptions  of 
the  species  announced  as  new,  and  also  references  to  all  mineralogical 
memoirs  and  articles,  large  and  small,  which  have  appeared  during  the 
seven  years  mentioned,  with  a  brief  mention  of  the  contents  of  the  more 
important.  Some  idea  may  be  formed  of  the  amount  of  mineralogical  work 
done  in  recent  times  from  the  fact  that  this  appendix  covers  134  large 
octavo  pages  in  small  type ;  and  also  of  the  zeal  for  naming  "  new  spedes" 
from  the  fact  that  300  new  names  are  here  included. 

Among  mineralogica.1  works  of  amorelocal  characteris  to  be  mentioned 
first,  the  continuation  of  the  MateriaUen  zur  Mineralogie  Busslands  by 
Kokscharof,  of  which  great  work  the  eighth  v(dume  is  now  completed. 
The  monographs  of  the  crystalline  form  of  the  species  contained  in  these 
volumes  are  models  of  accurate,  careful  work.  The  third  edition  of  the 
Mineraloffiaj  by  Domeyko,  is  also  an  important  work.  It  was  published 
in  1879,  and  a  first  appendix  to  it  appeared  in  1881.  This  work  gives  a 
complete  account  of  the  present  state  of  the  mineralogy  of  Chili  and  the 
neighboring  countries  of  South  America.  Although  far  removed  from 
the  great  centers  of  science,  Professor  Domeyko  has  carried  on  his  work 
tbr  many  years  with  great  zeal,  and  his  labors  have  done  much  to  make 
known  the  remarkable  mineral  riches  of  the  countries  in  which  he  is 
interested.  Another  important  work  is  that  on  the  minerals  of  New 
South  Wales,  by  A.  Liversidge,  which  covers  140  pages. 

Among  works  of  a  more  special  character  is  to  be  mentioned  the 
Sammlung  von  Mikrophotographieeny  <£c.,  by  Cohen,  which  gives  on  a 
series  of  quarto  plates  excellent  photographs  of  the  various  points  of 
interest  involved  in  the  microscopical  study  of  minerals  and  rocks;  some 
of  these  are  the  inclusions  in  crystallized  minerals,  the  phaiomena  of 
abnormal  double  refraction,  figures  produced  by  etching,  the  kinds  ci 
cleavage  and  structure,  and  so  on.    The  execution  of  these  plates  leaves 
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nothing  to  be  desired,  and  they  will  be  of  great  assistance  to  those  who 
are  either  studying  or  teaching  this  branch  of  mineralogy.  Thus  far 
fonr  nombers  of  this  work  have  appeared. 

This  seems  to  be  the  proper  place  to  mention  the  Sketch  of  the  Prog- 
resB  of  American  Mineralogy  *by  Prof.  G.  J.  Brash,  delivered  as  the  presi- 
dential address  before  the  Montreal  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  in  August,  1882.  This  address 
gives  an  interesting  and  valuable  account  of  the  development  of  the 
science  of  mineralogy  in  America,  commencing  from  its  earliest  begin- 
ning with  the  formation  of  the  ^'American  Mineralogical  Society,"  in 
1798.  The  great  ignorance  of  the  science  which  characterized  the  early 
years  of  this  century  is  shown,  and  then  the  successive  steps  are  pointed 
oat  which  have  gradually  led  up  to  the  advanced  position  of  mineralogy 
in  this  comntry  at  the  present  time.  As  typical  of  the  work  done  and 
the  workers  engaged  in  it,  sketches  are  given  of  four  leading  mineral- 
ogists :  Dr.  Archibald  Bruce,  who  founded  the  American  Mineralogical 
Journal  \  Col.  George  Gibbs,  whose  collections  made  abroad  afforded  a 
great  stimulus  to  the  development  of  the  science  at  home ;  Prof.  Parker 
Gleaveland,  author  of  the  most  valuable  work  for  the  time,  an  Elemen- 
tary Treatise  on  Mineralogy  and  Geology;  and  Prof.  Benjamin  Silliman, 
of  Yale  Oollege,  who  established  the  American  Journal  of  Science. 

2.  OBYSTALLOGBAPHY  AND  PHYSICAL  MINBRALOaY. 

Among  the  recent  general  treatises  devoted  to  crystallography  and 
physical  mineralogy,  those  of  Tschermak  and  Bauerman  have  already  been 
alluded  to.  In  addition  to  these  the  Oeofnetrische  Kryetallogra^hie  by  Lie- 
bisch  is  tobe  mentioned.  It  devotes  nearly  500  octavo  pages  to  the  devel- 
opment of  the  subject,  and  accomplishes  this  with  system  and  thorough- 
ness. Bammelsberg  has  j)ublished  the  first  volume  (615  pp.)  of  a  new 
edition  of  his  Ha/ndbueh  der  hrystallographi^ch^hysikalischen  Chemiej  a 
work  which  is  a  valuable  auxiliary  to  the  study  of  minerals,  although 
discussing  the  crystalline  form  of  artificial  comx)onnds.  The  Stereogra- 
phische  Projection  of  Beusch  will  be  a  help  to  those  studying  the  system 
of  mineralogy  based  upon  it. 

A  noteworthy  advance  in  the  methods  of  research  in  physical  miner- 
alogy has  been  made  through  the  introduction  of  a  solution  of  mer- 
curic iodide  in  potassium  iodide  as  a  means  of  determining  the  specific 
gravity  of  minerals,  and  also  of  separating  different  minerals  when  mixed 
together  in  the  form  of  small  fragments.  The  solution,  called  the  Son- 
stadt  solution,  because  proposed  by  E.  Sonstadt  in  1873,  has  a  high 
specific  gravity,  attaining  at  a  maximum  about  3.2,  so  that  a  fragment 
of  fluorite  floats  in  it.  This  specific  gravity  can  be  varied  almost  in- 
definitely by  the  gradual  addition  of  water,  so  that  it  may  be  used  to 
determine  the  specific  gravity  of  any  mineral  not  heavier  than  the  limit 
mentioned;  all  that  is  necessary  being  to  obtain  the  weight  of  a  known 
volume  of  the  liquid  in  which  the  mineral  in  question  just  floats.    The 
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solution  is  even  more  nsefal  for  tbe  separation  of  two  or  more  minerals 
when  mixed  together  in  the  form  of  small  fragments,  the  soltitioD  being 
graded  by  saccessive  dilation  so  that  in  succession  one  constitnent  after 
another  of  the  mixture  sinks  and  is  removed  while  the  others  float  This 
method  of  procedure  is  much  used  in  connection  with  the  study  of  the 
minerals  in  rocks,  and  for  the  development  of  it  science  is  espedally 
indebted  to  Thoulet  and  Ooldschmidt.  Another  solution  of  similar 
properties  has  been  proposed  by  D.  Klein ;  this  is  best  made,  as  he  states, 
from  the  boro-tungstate  of  cadmium,  and  may  be  obtained  with  a  specific 
gravity  up  to  3.6.  Breon  has  obtained  remarkable  results  frotn  a  liquid 
obtained  by  fusing  lead  chloride  and  zinc  chloride  together  at  aboat 
400O  G.  A  liquid  with  a  speciflc  gravity  above  7.5  has  been  obtained, 
and  although  the  practical  use  of  such  a  liquid  is  not  very  convenient, 
Breon  has  been  able  with  it  to  separate  as  many  as  twelve  constituent 
minerals  ft*om  a  sample  of  sand;  he  has  also  used  it  for  minerals  as 
heavy  as  wolfiram. 

In  optical  mineralogy  the  subject  which  has  attracted  mostattentioD 
during  the  period  under  consideration,  as  indeed  for  the  few  years  pre- 
ceding it,  is  the  cause  of  the  so-called  ^^ optical  anomalies"  of  crystals. 
Since  the  time  of  Brewster  it  has  been  well  known  that  many  species 
exhibit  in  polarized  light  optical  phenomena  not  in  accordance  with  their 
apparent  geometrical  form ;  for  example,  that  alum,  fluorite,  the  diamond, 
and  other  species  show  double  refraction,  while  their  crystalline  form  is 
apparently  isometric  Later  investigations  have  largely  increased  the 
list  of  crystallized  minerals  exhibiting  these  <<  optical  anomalies,"  as^hey 
have  been  called,  and  various  explanations  have  been  offensd  for  them. 
At  present  there  may  be  said  to  be  two  opposed  theories,  both  having 
strong  supporters,  and  the  weight  of  evidence  is  hardly  sufficient  to 
make  it  possible  to  decide  finally  between  them. 

In  the  view  of  Mallard,  first  advanced  in  18^6,  the  apparent  symmetry 
exhibited  by  the  crystals  of  the  species  under  discussion,  which  show  opti- 
cal anomalies,  is  only  paeudO'Symmetry ;  the  optical  properties  observed 
belong  inherentiy  to  the  molecular  structure  of  the  individual  parts  of  the 
crystal ;  and  the  external  crystalline  form  observed  is  really  due  to  the 
grouping;  or  twinning,  of  several  simple  crystals,  each  of  a  lower  giadeof 
symmetry  than  that  which  the  complex  whole  so  formed  simulates.  For 
example,  according  to  this  view,  an  apparent  isometriccube  may  in  fact  be 
made  up  of  six  four-sided  pyramids,  each  optically  uniaxial,  and  onited  so 
that  their  bases  form  the  sides  of  the  cube  and  their  vertices  are  grouped 
at  the  center.  Similarly,  an  apparent  i*egnlar  octahedron  may  be  made 
up  of  eight  uniaxial  triangular  pyramids;  or,  still  more  generally,  a  hex- 
octahedron  of  garnet  may  be  composed  of  forty-eight  triangular  pyra- 
ndds,  each  optically  biaxial,  and  four  together  forming  a  i>seudo-rhombio 
pyramid.  The  theory  of  Mallard  has  been  warmly  supported  by  Ber- 
trand ;  and  the  labors  of  the  French  mineralogists  in  general,  indod- 
ing  Des  Oloizeaux,  have  increased  largely  the  list  of  so-called  pseodo- 
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isometric,  pseado-tetragonal,  pseado-hexagonal,  &c.,  species.  The  most 
common  typical  species  ander  the  systems  of  high  grade  of  symmetry 
have  thas  been  thrown  over  into  systems  of  lower  symmetry;  the  list 
inclades  such  species  as  garnet,  flnorite,  analcite,  apophyllite,  ratile, 
zircon,  beryl,  apatite,  and  so  on. 

Opposed  to  the  theory  of  Mallard  is  that  advanced  by  Marbach  and 
Beosch,  and  developed  by  Klocke,  Klein,  Ben  Saude,  and  other  min- 
eralogiBts,  which  explains  the  ^^ optical  anomalies"  by  reference  to  the 
state  of  molecniar  tension  existing  within  the  crystal  and  produced 
dnring  its  growth.  According  to  this  view,  the  apparent  geometrical 
form  of  the  crystal  represents  its  true  symmetry,  and  the  optical  proper- 
ties observed  which  are  at  variance  with  it  do  not  belong  inherently 
to  the  substance  of  the  crystal,  but  have  been  produced  by  secondary 
causes.  Klocke  has  applied  this  theory  to  alum,  Klein  to  boracite  and 
garnet,  and  Ben  Saude  to  analcite  and  perofskite,  but  the  full  explana- 
tion would  require  an  amount  of  detailed  description  inconsistent  with 
the  space  allotted  for  this  summary. 

As  between  the  two  theories,  it  may  be  said  that  while  pseudo- 
symmetry  has  a  real  existence — twins  of  orthorhombic  species,  arago- 
nite,  for  example,  often  imitating  hexagonal  forms — still  the  weight  of 
argument  seems  to  be  in  favor  of  referring  the  phenomena  observed  to 
secondary  causes,  so  that  it  is  not  yet  necessary  to  call  garnet  a  triclinic 
species.  On  the  other  hand,  although  the  extreme  view  of  Mallard 
may  not  be  accepted,  it  is  beyond  question  true  that  the  result  of  the 
accurate  crystallographic  and  optical  investigations  of  the  past  few 
years  has  been  to  show  that  many  crystals  really  belong  to  systems  of  a 
lower  grade  of  symmetry  than  that  to  which  they  have  been  previously 
referred.  It  is  impossible  at  present  to  say  how  far  this  may  be  carried. 
The  number  of  minerals  to  whose  crystalline  form  and  optical  properties 
especial  attention  has  been  directed  in  the  past  two  years  is  so  large 
that  they  cannot  be  even  enumerated  here. 

One  explanation  for  the  great  amount  of  study  that  has  been  devoted 
to  the  questions  above  mentioned,  and  for  the  interest  which  they  have 
excited,  is  to  be  found  in  the  £eu)t  that  recent  years  have  brought  great 
improvements  in  the  instruments  for  the  investigation  of  both  the  form 
and  optical  properties  of  crystsJs.  The  microscope  of  Bosenbusch,  since 
1876  much  used  in  the  study  of  rock-sections,  has  been  improved  so  as 
to  be  suitable  for  the  optical  study  of  minute  crystals.  A  microscope 
especially  adapted  for  this  purpose  has  been  devised  by  Bertrand  in 
Paris,  and  in  Ms  hands,  as  also  those  of  Des  Gloizeaux,  it  has  given  ac- 
curate results  in  very  many  cases  where  the  earlier  instruments  would 
have  yielded  nothing.  Improvements  have  also  been  made  in  the 
X>oIari8Cope  and  other  similar  instruments.  New  methods  have  been 
introduced  for  the  determination  of  the  indices  of  refraction  of  crystal- 
lized minerals;  the  most  recent  is  that  employed  by  Bauer,  in  which 
he  obtains  the  desired  values  by  calculation  from  the  measured  distances 
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between  the  black  rings  of  the  axial  interference  flgores  seen  in  mono- 
chromatic converging  polarized  light;  he  has  applied  this  method  to 
mnscovite  and  more  recently  to  the  uniaxial  mineral  bmcite. 

3.  OHEMIOAL  MIKEBALOaY. 

In  the  direction  of  chemical  mineralogy  the  most  important  advances 
that  have  been  made  are  in  the  artificial  formation  of  minerals.  This 
is  a  subject  to  which  the  French  minera]ogist9  and  chemists  have  es* 
pecially  devoted  themselves,  and  the  results  they  have  attained  are 
most  remarkable.  Some  of  the  more  recent  achievements  in  this  hne 
are  the  making  of  analcite,  lencite,  gaylussite,  opal,  wnrtzite,  scorodite, 
&c.  It  would  not  be  appropriate  to  discuss  here  the  methods  employed 
in  these  or  similar  cases,  but  attention  may  properly  be  called  to  a  woric 
on  the  subject  by  Fouqu^  and  L^vy  entitled  Synth^e  deg  MitUrma  et 
des  Roches.  These  authors  have  already  themselves  performed  some  of 
the  most  important  of  the  synthetic  experiments,  and  they  have  now 
published  a  volume  of  420  pages  octavo,  in  which  all  previous  lesoltB 
are  brought  together.  The  work  is  admirably  constructed,  giving  a 
summary  of  the  methods  employed,  a  discussion  of  the  principles  m- 
volved,  as  well  as  of  the  value  of  the  synthetic  method,  and  further,  a 
statement  of  the  artificial  production  of  the  individual  species,  with  foil 
references  to  previous  experimenters  and  observers.  This  valuable  work 
cannot  but  act  as  a  stimulus  to  further  the  development  of  a  most  im- 
portant  branch  of  mineralogy,  which  has  a  wide  bearing  not  only  npoQ 
this  science  itself,  but  beyond,  upon  geology  and  chemistry. 

The  analytical  method  has  also,  as  of  old,  been  followed  most  indus- 
triously in  the  past  two  years,  and  the  result  has  been  to  settle  the 
composition  of  some  minerals  in  cases  where  it  has  long  been  doubtfal, 
and  to  throw  light  on  many  obscure  points.  Among  the  many  casee 
coming  under  this  head  may  be  mentioned  the  work  of  Penfield  on 
amblygonite,  in  which  he  shows  that  the  many  varieties  of  the  spedes 
all  conform  to  the  same  general  formula,  although  differing  in  the  amount 
of  fluorine  and  water  they  contain,  the  latter  increasing  as  the  former 
diminishes.  He  explains  this  variation  by  assuming  that  hydroxyl 
comes  in  to  replace  the  fluorine  to  a  greater  or  less  extent.  The  same 
chemist  has  also  settled  the  doubtfal  composition  of  monazite.  Early 
analyses  showed  the  presence  of  a  considerable  amount  of  thorium,  while 
some  later  ones  have  afforded  no  thorium  at  all.  Penfield  has  proved 
that  the  mineral  is  a  simple  phosphate  of  the  metals  of  the  ceriniB 
group,  the  thorium  being  due  to  admixed  thorite.  He  suialysed  sam- 
ples of  monazite  from  different  American  localities,  and  showed  that 
while  all  afforded  thorium  in  widely  different  amounts,  the  silica  pres- 
ent also  in  each  case  was  sufficient  to  unite  with  the  thorium ;  more- 
over, thin  sections  showed  the  existence  of  a  foreign  mineral  which 
gelatinized  with  adds.  The  doubtful  relations  of  the  minerals  of  the^ 
cryolite  group  have  been  made  clear  by  the  chemical  work  of  Brandl 


MINEBALOGT.  539 

and  the  crystallographical  work  of  Groth.  The  species  thomsenolite 
and  iMrChnolite,  which  have  often  been  confounded,  are  shown  to  be 
distinct  both  in  form  and  in  composition.  Oathrein  has  examined  the 
minerals  called  lencoxene  and  titanomorphite,  both  of  which  are  altera- 
tion minerals  of  titanic  iron  or  of  mtile,  and  has  shown  that  they  are 
really  identical  with  the  common  mineral  titanite.  It  will  be  remem- 
bered that  Lasanlx  attempted  to  set  up  titanomorphite  as  an  independent 
species  on  the  ground  that  it  was  simply  a  new  calcium  titanate,  but 
the  analysis  of  Bettendorff,  on  which  the  conclusion  was  based,  is  shown 
to  have  been  inaccurate. 

The  gaseous  inclusions  in  smoky  quartz,  especially  that  of  Branch- 
ville,  have  been  studied  microscopically  by  the  late  Dr.  Hawes,  and 
chemically  by  Prof.  A.  W.  Wright.  W.  E.  Hidden  has  also  described 
large  fluid  cavities  in  the  quartz  of  Korth  Carolina.  The  Branchville 
quartz  is  shown  to  be  exceptionally  rich  in  cavities  with  liquid  carbon 
dioxide,  so  much  so  that  a  thin  fragment  broken  off  by  a  tap  of  a  hammer 
separates  with  explosive  force,  and  a  fragment  held  in  the  flame  of  a 
Bunsen  burner  flies  to  pieces  with  great  violence.  The  analysis  of  these 
gases  by  Wright  has  proved  the  presence,  besides  the  carbon  dioxide, 
of  nitrogen,  sulphureted  hydrogen,  ammonia,  sulphur  dioxide,  and  fluo- 
rine. 

Bamberger  has  shown  that  the  picranalcite  of  Bechi,  supposed  to  be 
a  distinct  mineral,  is  ordinary  analcite,  containing  only  a  trace  of  mag- 
nesia. H.  Sjdgren  has  proved  the  presence  of  both  chondrodite  (mono- 
clinic)  and  humite  (orthorhombic)  in  Sweden,  and  he  has  attempted 
to  establish  the  chemical  composition  of  these  two  closely  related  spe- 
cies, as  also  of  the  third  species  of  the  group,  called  clinohumite.  It 
will  be  remembered  that  these  are  equivalents  of  Scacchi's  three  types 
of  Yesuvian  humite:  type  Is  humite,  type  11=  chondrodite,  and  type 
III  =  clinohumite. 

The  chemical  comi>osition  of  the  zinc  silicate,  calamine,  has  been 
established  by  Fook.  He  shows  that  it  remains  unchanged  at  340  <^ 
C,  and  loses  its  water  only  at  a  red  heat;  the  water  consequently 
is  not  to  be  regarded  as  water  of  crystallization,  but  the  true  formula  is 
H3  Zus  Si  O5,  it  being  thus  a  basic  silicate  with  an  oxygen  ratio  of  3 : 2  like 
andalusite.  A  similar  change  had  already  been  made  earlier  in  the 
method  of  viewing  the  composition  of  the  copper  silicate  dioptase. 

Dr.  G^nth  has  published  some  new  observations  bearing  upon  the 
subject  of  the  alteration  of  corundum,  a  subject  to  which  he  devoted  an 
extended  and  important  memoir  in  1873.  Some  of  the  cases  noted  by 
him  are:  (1)  Oorundum  altered  to  spinel.  At  the  Garter  mine,  Madison 
County,  North  Carolina,  corundum  is  found  in  white  and  pink  crystals 
and  in  irregular  grayish-white  or  white  cleavage  masses  enveloping  a 
variety  of  a  delicate  pink  color ;  this  corundum  is  often  more  or  less 
completely  changed  to  a  massive  greenish  black  spinel  of  a  fine  granular 
structure,  but  rarely  showing  octahedral  crystals  in  the  compact  mass. 
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The  corandam  of  Shimersvilley  Pa.,  is  also  in  part  altered  to  spinel.  (2) 
Oorundam  altered  to  zoisite.  A  new  locality  is  mentioned  in  Towns 
Ooonty,  Geor^a.  (3)  Altered  to  feldspar  and  mica  (damonrite).  At  Pres- 
ley mine,  Haywood  Coanty,  North  Carolina,  feldspar  and  mica  have 
been  observed  as  alteration  products  of  corundum ;  the  larger  crystals 
of  the  latter  mineral  are  of  a  grayish-blue  color  and  contain  patches  of 
a  white,  cleavable  feldspar  often  surrounded  by  mica.  In  other  cases  a 
small  nucleus  of  the  original  mineral  is  surrounded  by  an  aureole  of  deli- 
cate subfibrous  mica.  One  crystal  of  muscovite  contained  in  the  center 
remnants  of  a  smooth  bluish-gray  cleavable  corundum ;  another  mass 
resembled  a  coarse  granite,  consisting  of  albite,  muscovite,  and  scattered 
remnants  of  grayish-blue  corundum.  At  Belts'  Bridge,  Iredell  Coanty, 
North  Carolina,  large  crystals  of  corundum  one  toot  in  diameter  occur 
which  are  more  or  less  completely  altered  to  mica,  though  they  also 
contain  radiating  masses  of  black  tourmaline.  From  the  mica-schists 
near  Bradford,  Ooosa  Oounty,  Alabama,  fine  hexagonal  crystals  have 
been  obtained,  consisting  of  a  central  part  of  corundum  of  a  brown  or 
bronze  color,  inclosing  grains  of  menaccanite,  and  surrounding  this  is 
a  perfect  ring  of  subfibrous  greenish- white  mica;  other  crystals  are  al- 
most entirely  altered,  often  being  flattened  out  and  so  forming  nodules 
in  the  mica-schist ;  the  mica  is  sometimes  scaly,  sometimes  very  fine- 
grained and  compact  Flattened  nodules  of  mica,  inclosing  a  nuclens  of 
corundum,  also  occur  at  the  Haskell  mine,  Macon  Oounty,  North  Caro- 
lina. Various  new  localities  are  also  given  of  (4)  corundum  altered  to 
margarite.  From  Shoup's  Ford,  Burke  County,  North  Carolina,  speci- 
mens showing  (5)  the  alteration  to  tibrolite  have  been  obtained ;  they 
consist  of  brown  corundum  with  a  thin  shell  of  fine  fibrous  radiating 
white  fibrolite.  Corundum  altered  (6)  to  cyanite  has  been  noted  fix)iD 
Statesville,  Iredell  County,  North  Carolina;  the  specimen  consisted  of 
a  nucleus  of  pink  corundum  with  pale  blue  cyanite  crystallized  about  it 
and  presumably  having  resulted  from  its  alteration ;  in  another  speci- 
men from  Wilkes  County,  North  Carolina,  the  cyanite  was  still  fdrther 
altered  to  mica. 

Notes  of  work  by  students  in  the  laboratory  of  the  University  of 
Virginia,  recently  published  as  a  continuation  of  a  series  oonunenced 
several  years  since,  contain  some  points  of  interest.  An  analysis  is 
r  given  of  the  allanite  from  Bedford  County,  Virginia,  by  Page,  the  re- 
sults of  which  are  remarkable  as  showing  the  presence  of  over  50  per 
cent,  of  the  oxides  of  the  cerium  metals ;  analyses  are  also  given  of  the 
helvite  recently  discovered  near  Amelia  Court-House,  Virginia  (see 
beyond),  of  mimetite  from  Nevada,  a  sulph-antimonite  of  copper  Mid  sine, 
near  bournonlte,  from  Park  County,  Colorado ;  of  fergusonite,  samarskite, 
orthite  from  North  Carolina ;  of  metallic  iron  found  in  smaU  flattened 
scales  in  the  alluvial  washings  of  Brush  Creek,  Montgomery  Conntj, 
Virginia,  of  native  palladium  gold,  contsuning  8.2  per  cent,  palladiaoi, 
from  Taguaril,  near  Subara,  Minas  Geraes,  Brazil. 
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An  important  memoir,  containing  tbe  resnlt  of  numerous  chemical 
analyses  on  the  sodalite-sy  enite  and  the  associated  minerals  of  the  Tunugd- 
liarfik  and  Kangerdluarsuk  fiords  of  Southern  Greenland,  has  been  pub- 
lished by  J.  Lorenzen,  of  Copenhagen.  The  chief  constituents  of  the 
rock  are  a  greenish- white  feldspar,  arfvedsonite  (and  segir ite)  and  sodalite; 
there  also  occur  eudialyte,  nephelite,  lepidolite,  senigmatite,  and  a  new 
mineral  called  steenstrupine  (see  beyond) ;  also  at  one  spot  ilvaite  with 
calcite;  and  finally  some  zeolites,  in  particular  analcite  and  natrolite. 
Analyses  are  given  of  most  of  the  minerals  mentioned.  It  is  especially 
interesting  to  note  that  the  association  of  minerals  is  nearly  identical 
with  that  observed  in  the  syenite  of  Langesunds  fiord  of  Southern  Nor- 
way. 

4.  DISOOVEBY  OF  NEW  HINEBiX  LOCiXITIES. 

Not  the  least  importai>t  advance  in  general  mineralogy  is  to  be  found 
in  the  discovery  of  new  mineral  localites.  Great  progress  has  been 
made  in  this  direction,  particularly  in  the  western  part  of  the  United 
States,  where  the  recent  development  of  gold  and  silver  mines  has 
brought  to  light  much  that  is  of  very  great  interest.  Of  general  state- 
ments of  American  mineral  regions  are  .to  be  mentioned  the  following 
works :  The  minerals  and  mineral  localities  of  North  Carolina^  by  P.  A. 
Genth  and  W.  0.  Kerr,  wxcii  jotea  oy  W.  E.  Hidden ;  The  second  report 
of  the  State  mineralogist  of  California^  by  H.  G.  Hanks ;  Notes  on  the 
mineralogy  ofMissouriy  by  Alexander  Y.  Leonhard ;  Biennial  report  of  the 
State  geologist  of  the  State  of  Colorado^  by  J.  Alden  Smith.  Similar  mem- 
oirs in  regard  to  foreign  regions  are  that  by  Schmidt  on  the  zinc  de- 
I>osits  at  Wiesloch  in  Baden,  and  by  Cohen  on  the  minerals  of  the  region 
about  Heidelberg. 

In  the  southwestern  Territories  of  New  Mexico  and  Arizona  important 
mineralogical  discoveries  have  been  made.  For  example,  in  Arizona, 
Silliman  has  called  attention  to  the  occurrence  of  the  hitherto  very 
rare  mineral  vanadinite  in  beautiful  crystals,  often  of  a  ruby-red  color, 
in  Yuma  County,  at  the  Hamburg,  Princess,  and  Bed  Cloud  mines;  also 
of  flue  wulfenite  at  the  last-mentioned  mine;  further  of  crocoite  and 
other  chromium  minerals,  with  yellow  vanadinite,  at  several  mines  in  the 
Vulture  district;  of  jarosite  from  the  Vulture  mine;  of  thenardite,  in 
large  deposits  from  the  Bio  Verde,  in  Maricopa  County.  W.  P.  Blake 
has  described  beautiful  vanadinite  with  mimetite,  wulfenite,  &c.,  from 
the  Castle  Dome  mines,  Yuma  County.  Various  interesting  copper 
minerals  have  been  obtained  from  the  Copper  Queen  mine,  Pinal  County; 
crystallized  silver,  argentite,  &c.,  from  the  Silver  King  mine;  beauti^ 
dioptase,  almost  equal  to  that  from  the  Earghese  steppes,  from  near 
Clifton.  The  ancient  turquoise  locality  at  Mount  Chalchuitl,  New  Mex- 
ico, has  been  recently  investigated  and  good  specimens  obtained.  In 
Oregon  considerable  deposits  of  a  hydrous  nickel  silicate  allied  to 
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gamierite  have  been  discovered  in  Doaglas  Gonnty.    The  rare  min- 
eral wnrtzite  has  been  identified  at  the  original  Bntte  mine,  Montana. 

Onofrite  has  been  dascovered  at  Marysvale,  Southern  Utah,  by  New- 
berry,  and  described  by  Brash.  Native  lead  with  mininm  has  been 
described  by  W.  P.  Blake  as  occurring  in  the  midst  of  masses  of  galena, 
at  the  Jay  Oould  mine,  Alturas  Gonnty,  Idaho;  the  metallic  lead  is  in 
small  rounded  masses  or  grains  from  one-eighth  to  one-quarter  of  an 
inch  in  diameter,  also  in  irregular  reniform  bunches  weighing  an  ounce 
or  more;  the  red  oxide  forms  a  coating  in  the  native  metaL  The  same 
author  mentions  the  occurrence  of  orpiment  and  realgar  in  a  thin  bed 
in  the  horizontal  sedimentary  formations  underlying  lava  in  the  Coyote 
district,  Iron  County,  Utah. 

The  minerals  of  Colorado  have  been  studied  by  Gross  and  Hillebrand, 
by  Konig,  by  M.  W.  lies,  and  others.  The  first-mentioned  authors  have 
given  a  complete  description  with  analyses  of  the  zeolites  of  Table  Moon- 
tain,  near  Gtolden ;  they  have  also  described  the  occurrence  of  phenacite, 
of  topaz,  of  zircon,  and  of  several  minerals  of  the  cryolite  group  in  the 
Pike's  Peak  region.  Alaskaite,  beegerite,  ilesite,  are  new  minerals 
firom  Colorado,  descriptions  of  which  are  given  on  a  subsequent  page. 
Konig  has  described  jarosite,  from  Chaffee  County. 

In  the  Southern  States  W.  E.  Hidden  has  continued  his  investiga- 
tions near  Stony  Point,  Alexander  County.  Vorth  Carolina,  and  has 
brought  to  light  many  most  interesting  and  valuable  minerals.  The 
beautiful  emerald-green  variety  of  spodumene,  called  hiddenite,  has  been 
found  in  fine  prismatic  crystals,  and  of  a  size  and  clearness  affording 
gems  which  are  highly  valued.  The  same  locality  has  afforded  splendid 
emeralds  in  crystals  up  to  10  inches  in  length ;  they  are  not  often  dear 
enough  for  use  in  jewelry,  but  in  size  and  beauty  of  color  they  are  unique 
among  mineralogical  specimens.  Splendent  rutiles,  highly  modified  and 
brilliantly  i)olished  quartz  crystals  accompany  the  emeralds,  also  fine 
monazite,  allanite,  and  other  species.  Monazite  has  been  obtained  from 
the  gold  washings  at  Brindletown  and  elsewhere,  also  in  situ  from  several 
localities  in  the  same  State.  Another  interesting  locality  is  that  near 
Amelia  Court-House,  Amelia  County,  Virginia.  This  has  afforded  large 
crystals  of  microlite,  up  to  several  pounds  in  weight.  It  will  be  remem- 
bered that  the  original  crystals  of  the  mineral  firom  Massachusetts  were 
extremely  minute,  and  to  them  the  name  given  was  appropriate,  as  it  is 
not  to  those  from  Virginia.  There  also  occur  fine  columbite,  monazite 
in  large  masses,  orthite,  the  rare  mineral  helvite,  and  other  more  oom- 
mon  species. 

In  Maine  topaz  has  been  found  in  fine  crystals,  sometimes  veiy  large, 
though  sparingly,  at  Stoneham,  as  first  pointed  out  by  O.  F.  Kunz,  with 
triplite  and  columbite.  Norway  has  yielded  triphylite  (lithiophilite)  and 
chrysoberyL  From  Peru,  triphylite,  columbite,  and  spodumene  have 
been  obtained.    It  is  also  worthy  of  mention  tha^the  famous  tourmaline 
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locality,  at  Paris,  has  been  reopened  and  has  offered  some  more  good 
specimens. 

The  many  minerals  occnrring  in  the  diabase  dike  at  Deerfield,  Mass., 
have  been  exhaustively  studied  and  described  by  Emerson. 

Middletown,  Conn.,  has  afforded  at  Pelton's  quarry  a  few  specimens 
of  monazite  and  samarskite. 

De  Kalby  N.  Y.,  has  yielded  interesting  crystals  of  white  tonrmaline. 

In  Canada  the  locality  at  Eganville,  Benfrew  Goonty,  Ontario,  has 
continued  to  yield  line  specimens^  among  these  are  gigantic  crystals  of 
apatite  and  titanite,  also  large  twin  crystals  of  zircon,  which  are  unique 
for  the  species.  From  Hull,  Quebec,  fine  colorless  garnets  have  been 
obtained.  Samarskite  has  been  found  in  the  township  of  Brassard, 
Berthier  County,  Quebec.  Lazulite  has  been  analyzed  by  Hoffmann 
from  Churchill  Biver,  Keewatin  district. 

In  regard  to  new  mineral  discoveries  outside  of  the  United  States 
and  Canada,  it  is  unnecessary  to  speak  in  detail.  Attention  may  be 
called  to  the  discovery  of  vanadates,  vanadinite,  desdoizite,  &c,  in  the 
Argentine  Bepublic ;  to  the  description  by  Silliman  of  a  mountain  of 
martite,  the  Cerro  tie  Mercado  of  Mexico.  The  ancient  mines  recently 
reopened  at  Laurium,  Greece,  have  afforded,  besides  the  commoner  zinc 
species,  also  adamite,  cabreidte,  and  several  new  species  mentioned 
later. 

The  rare  mineral  danburite,  long  known  only  in  imperfect  imbedded 
crystals  from  Danbury,  Conn.,  afterward  (1880)  found  in  large  and  fine 
crystals,  often  transparent,  at  Bussell,  N.  Y.,  has  now  been  discovered 
on  the  Skopi,  Switzerland.  The  discovery  of  this  borosilicate  is  worthy 
of  note;  the  crystals  are  small,  quite  clear,  and  have  the  same  remark- 
able resemblance  to  topaz  characteristic  of  the  crystals  from  Bussell; 
the  composition  is  identical  with  that  of  the  American  mineral.  The 
hydrous  carbonate  of  alumina,  called  dawsonite  by  Harrington,  from 
apecimens  found  at  Montreal,  has  been  identified  in  Tuscany.  A  re- 
markable variety  of  tourmaline  containing  chromium  has  been  described 
fiom  the  Urals.  Euclase  and  phenacite  have  been  obtained  from  the 
Alps.  Beautiful  blue  opals  are  now  brought  from  Queensland ;  their 
occurrence  has  been  described  by  Bobertson  in  the  Proceedings  of  the 
Philosophical  Society  of  Glasgow  for  1881-82. 

5.  NEW  MINEBiXS. 

The  following  pages  contain  brief  descriptions  of  the  minerals  an- 
nounced as  new,  during  the  past  two  years.  Only  a  small  portion  of 
these  have  characters  sufBlciently  distinct  to  justify  their  being  accepted 
as  true  new  si)ecies.  The  list  is  arranged  in  alphabetical  order,  and  the 
names  of  the  most  clearly  defined  8i>ecies  are  printed  in  small  capitals, 
the  others  italics. 

AiiASKAiTB. — A  massive  mineral  with  metallic  luster  and  whitish 
lead-gray  color.    It  contains  sulphur,  bismuth,  lead,  silver,  and  copper; 
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and  the  chemical  formula  is  analogoos  to  that  of  miargyrite  with  bis- 
muth in  the  place  of  antimony.  It  is  described  by  Konig  as  occor- 
ring  intimately  mixed  with  barite,  chalcopyrite  and  tetrahedrite  at  the 
Alaska  mine,  Poughkeepsie  Gulch ,  Colorado.  Silberunsmuthglam  is  a 
name  given  by  Bammelsberg  to  a  closely  related  mineral  from  Moro- 
cocha,  Peru;  it  contains  only  sulphur,  bismuth,  and  silver. 

Annerodite. — A  mineral  occurring  in  prismatic  crystals  closely  re- 
sembling columbite  in  habit  and  in  angles.  It  has  a  black  color  and 
submetallic  luster.  In  composition  it  is  very  near  samarskite,  and  the 
describer,  Brogger,  regards  it  as  bearing  the  same  relation  to  columbite 
which  samarskite  bears  to  tantalite,  found  in  a  pegmatite  vein  at  Anne- 
•  rod,  near  Moss,  Norway. 

Arctolite.  —A  mineral  of  doubtful  character,  only  interesting  because 
of  its  source,  Hvitholm  near  Spitzbergen.  The  name  indicatos  that  it 
comes  from  the  Arctic.  It  has  the  prismatic  angle  of  the  amphibole, 
while  in  composition  it  appears  to  be  near  prehnite.  The  describer  is 
Professor  Blomstrand  of  Lund,  Sweden. 

Balvraidite. — A  name  given  by  Heddle  to  a  supposed  homogeneous 
substance,  having  a  saccharoidal  structure  and  pale  purplish-brown 
color,  which  was  found  in  the  granular  limestone  of  Balvraid,  Inverness- 
shire,  Scotland.  An  analysis  makes  it  a  hydrous  silicate  containing  alu- 
mina, iron  sesquioxide,  lime,  magnesia,  and  alkalies.  It  has  not  yet  been 
shown  to  be  a  distinct  mineral. 

Beeqerite. — Occurs  in  elongated  isometric  crystals,  also  massive, 
with  a  brilliant  metallic  luster  ard  gray  color.  In  composition  it  is  a 
sulpho-bismuthite  of  lead.  It  is  described  by  Konig  as  occurring  at 
the  Baltic  Lode,  near  Grant  P.  O.,  Park  County,  Colorado,  and  is 
named  for  Mr.  Hermann  Beeger  of  Denver. 

Bergamaakite. — A  variety  of  amphibole  remarkable  because  contain- 
ing almost  no  magnesia.  It  is  described  by  Lucchetti  as  occurring  in 
quartzose  hornblende-porphyry  at  l^nte  Altino,  province  of  Bei:gamo, 
Italy. 

Berlauite. — A  name  given  by  Schrauf  to  a  chloritic  substance  filling 
cavities  between  granite  and  serpentine,  found  in  the  serpentine  region 
near  Budweis,  Southern  Bohemia.  It  is  near  other  members  of  the 
vermiculite  group,  but  has  not  yet  been  shown  to  be  a  distinct  min- 
eral. 

Brackebuschite.  —  A  hydrous  vanadate  of  lead,  containing  small 
amounts  of  iron,  manganese,  and  copper;  related  to  descloizite.  It 
occurs  in  small  prismatic  crystals  of  a  black  color,  with  other  vana- 
dium minerals  in  the  State  of  Cordoba,  Argentine  Bepublic.  ^Named 
by  Doring  after  Dr.  Brackebusch  of  Buenos  Ayres. 

Bunsenin. — See  below  under  krennerite. 

Chalcomekite.  —  Occurs  in  bright  blue  monoclinio  crystals,  and 
crystalline  crusts.  In  composition  it  is  a  hydrous  selenite  of  copper. 
The  describers,  Des  Cloizeaux  and  Damour,  speak  of  it  as  found  with 
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various  selenides  of  silver,  copper,  and  lead  from  the  Cerro  de  Gacheuta^ 
Mendoza,  Argentine  Bepnblic;  it  has  resulted  from  the  alteration  of 
these  minerals. 

CobaUomenite. — According  to  Bertrand  this  is  a  cobalt  selenite  fn>m 
Cacheata,  in  the  Argentine  Bepublic.  It  occurs  in  minute  rose-red  crys- 
trals,  resembling  erythrite  in  appearance. 

Cossyrite. — ^A  mineral  near  amphibole  in  form,  but  triclinic  in  form 
and  having  a  prismatic  angle  (cleavage)  of  only  114o,  In  composition 
it  approaches  some  very  ferruginous  amphiboles.  Described  by  Foerst- 
ner  as  found  imbedded  in  the  liparite  lavas  of  the  island  of  Pantellaria 
(ancient  name  Cossyra). 

Craigtonite. — ^A  name  given  by  Heddle  to  a  blue-black  substance 
forming  dendritic  stains  on  red  granite,  in  the  quarry  of  Craigton,  Hill 
of  Fare,  Aberdeenshire,  Scotland.  An  analysis  gave  alumina,  iron 
sesquioxide,  manganese  protoxide,  magnesia,  and  alkalies.  It  is  not  a 
mineral,  and  the  name  deserves  no  recognition. 

C^fprusite.'^A  supposed  new  iron  sulphate  of  doubtful  character^  de- 
scribed by  Beinsch.  It  occurs  in  larger  quantities  in  an  impure  con- 
dition incrusting  the  side  of  a  hill  in  the  western  part  of  Cyprus.  It  is 
soft,  chalk-like  in  consistency,  and  of  a  yellowish  color. 

DesUnezite. — ^Announced  by  Forir  and  Jorissen  as  a  new  iron  phos- 
phate related  to  delvauxite,  but  not  yet  fuUy  described.  It  is  from  the 
ampelite  of  Argenteau,  Belgium,  and  occurs  in  yellowish-white,  nodular 
masses  of  earthy  aspect. 

Dauglasite. — A  hydrous  chloride  of  potassium  and  iron  from  the  salt 
mines  of  Douglass  hall,  Germany;  described  by  Ochsenius  and  Precht. 
It  seems  to  be  essentially  the  same  as  the  Yesuvian  mineral  called 
erythrosiderite  by  ScacchL 

Dumortierite. — A  silicate  of  alumina  occurring  in  prismatic  crystals 
of  a  light  blue  color,  also  in  fibrous  forms  imbedded  in  blocks  of  gneiss 
at  Chaponost  near  Lyons,  France.  Kamed  for  the  paleontologist,  M. 
Eugtoe  Dumortier. 

Udmonsanite. — A  compound  of  nickel  and  iron  identified  by  Flight  in 
the  meteoric  iron  of  Melbourne,  Australia,  and  regarded  as  a  new  and 
distinct  mineral. 

Mlonite. — ^A  name  attached  by  Heddle  to  a  pale  yellow  unctuous  pow- 
der from  the  gneiss  of  Ellon,  Aberdeenshire,  Scotland.  It  is  an  impure 
hydrous  silicate  of  magnesia,  not  a  distinct  mineral. 

Efiophite. — ^A  name  given  by  Schrauf  to  a  chloritic  variety  of  serpen-  • 
tine,  related  to  the  halllte  of  Cooke.    The  specimens  analyzed  were 
from  the  serpentine  region  of  Southern  Bohemia,  near  Budweis. 

Urilite. — A  name  given  by  H.  G.  Lewis  to  minute  acicular  crystals 
occurring  as  inclusions  in  quartz  from  Herkimer  County,  "New  York. 
Their  chemical  nature  was  not  determined;  tl\pre  is  every  probability 
that  they  belong  to  some  well-known  species. 

JSrythrozincite. — A  mineral  occurring,  according  to  Damour,  in  thin 
H.  Mis.  26 35 
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crystalline  plates  in  the  lapis  laznli  irom  Siberia.  They  have  a  red  colcxr, 
and  chemically  contain  solphur,  zinc,  and  manganese.  Des  Cloizeaax, 
on  the  basis  of  an  optical  examination,  regards  it  as  probably  a  man- 
ganesian  variety  of  wurtzite. 

Ounnisonite. — ^A  name  given  by  Olarke  and  Perry  to  a  supposed  new 
mineral  from  near  Gunnison,  Colo.  The  snbstance  examined  was  mas- 
sive and  had  a  deep  purple  color.  It  contains  calcium  fluoride,  silica, 
lime,  alumina,  &c.,  and  is  probably  either  an  altered  or  a  very  impore 
fluorite.    It  is  not  a  distinct  mineral. 

Hieratite. — According  to  Gossa,  a  potassium  fluo-silicate.  It  forms 
with  lamellsB  of  boracic  acid  stalactitic  concretions  of  a  grayish  color 
and  generally  spongy  texture.  The  concretions  contain  also  selen-sal- 
phur,  arsenic  sulphide,  and  the  alums  of  potassium,  csBsium,  rubidium, 
and,  in  small  quantities,  thallium.  From  the  fumaroles  of  the  crater  of 
Yulcano  (Greek  name  Hiera),  one  of  the  Lipari  Islands. 

HydroMotite.^^A  name  used  by  Lewis  for  a  hydrated  biotite;  also 
employed,  with  a  slightly  different  meaning,  by  Schrauf,  in  his  descrip- 
tion of  the  serpentine  minerals  of  Budweis,  Southern  Bohemia. 

Ilesixe. — ^A  hydrous  sulphate  of  manganese  chiefly,  with  also  zine 
and  iron.  The  mineral  occurs  in  loosely  adherent  crystalline  aggregates, 
of  a  white  color,  and  bitter,  astringent  taste.  It  is  readily  soluble  in 
water.  Occurs  in  a  siliceous  gangue,  with  sulphides  of  iron  and  zmc, 
in  Hall  Valley,  Park  County,  Colorado.  Famed  after  Dr.  M.  W.  lies, 
of  Leadville. 

Kelyphite. — ^A  gray  serpentinous  tobstance  coating  crystals  of  pyrope 
from  Ej?emze,  near  Budweis,  Southern  Bohemia.  The  name  is  given, 
but  without  sufficient  reason,  by  Schrauf. 

Kentrolite. — A  silicate  of  manganese  and  lead,  occurring  in  dark 
reddish-brown  crystals.  The  crystals  are  minute,  and  often  groaped 
in  sheaf-like  forms,  resembling  stilbite  (the  name  is  from  the  Greek 
xevTpov^  spike).  Described  by  vom  Bath  and  Damour  as  coming  from 
Soathern  Chili. 

Krennerite. — A  rare  telluride  of  gold  from  Kagyag,  Transylvania; 
it  contains  also  a  little  silver  and  copper.  It  occurs  in  vertically 
striated  prismatic  crystals,  silver- white  to  brass-yellow  in  color,  and 
with  brilliant  metallic  luster.  It  was  first  named  Bunsenin  by  Krenner, 
but  afterwards  more  completely  described  by  vom  Bath  under  the 
name  Krennerite,  because  the  former  name  already  belonged  to  another 
species. 

Lautite. — Described  by  Frenzel  as  a  new  mineral  containing  sulphur, 
arsenic,  copper,  and  silver;  from  Lauta,  near  Marienberg,  Saxony. 
Since  shown  by  Weisbach  to  be  a  mixture  of  metallic  arsenic  with  a 
mineral  related  to  tennantlte;  the  name,  consequently,  is  to  be  dis- 
corded. 

Lennilite, — A  name  given  by  Schrauf  to  a  substance  from  Bndweis, 
Bohemia,  produced  by  alteration,  which  is  near  the  vermiculite  of 
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j,  Pemisylvaiiiai  deBoribed  by  Oooke.  Sohraof  writes  the  name 
Lernilite,  which,  however,  is  a  mistake  in  orthography  for  the  form 
above  given. 

L&uooehaloite. — A  white  mineral,  with  sflky  loster,  occoiring  in  slen- 
der, needle-like  crystals,  i;^  is  essentially  a  hydrous  arsenate  of  copper, 
having  a  composition  analogous  to  that  of  the  phosphate  tagilite.  De- 
scribed by  Sandberger  and  Petersen  as  from  the  Wilhelmine  mine  in 
the  Spessart,  Gtermany. 

Manganbrucite. — ^A  manganesian  variety  of  brucite,  occurring,  accord- 
ing to  Igelstrdm,  in  granular  form  with  hausmannite  and  other  man- 
ganese  minerals  at  the  Jakobsberg,  Sweden.  It  is  massive,  shows  no 
cleavage,  and  has  a  honey-yellow  to  biownish-red  color,  though  perhaps 
originally  nearly  colorless. 

Melanotekite. — A  silicate  of  iron  sesquioxide  and  lead,  apparently 
related  in  composition  to  the  manganese  lead  silicate  called  kentrolite 
(see  above).  It  occurs  massive,  with  two  cleavages ;  it  has  a  metallic 
to  resinous  luster,  and  black  or  blackish-gray  color.  It  is  found  with 
native  lead,  and  intimately  mixed  with  magnetite  and  yellow  garnet  at 
the  remarkable  mines  at  Lftngban,  in  Wermland,  Sweden.  The  same 
locality  has  previously  furnished  two  other  lead  silicates  caUed  hyalo; 
tekite  and  ganomalite.  The  name  melanotekite,  given  by  Lindstrdm, 
is  from  fiLiXa^y  blacky  and  rrjxtivj  to  melt 

Molybdamenite. — ^A  lead  selenite,  named  by  Bertrand,  from  fioXoftSd^y 
leadj  and  pLrfvjjy  moan.  It  occurs  in  thin,  transparent  crystaUine  lamellsB, 
white  or  slightly  greenish,  with  vitreous  luster.  Obtained  with  other 
selenium  minerals  from  Gacheuta,  Argentine  Bepublic. 

MONETITB. — ^A  mineral  from  the  guano  of  the  islands  of  Moneta  and 
Mona,  West  Indies,  described  by  O.  XT.  Shepard,  sr.  It  occurs  in  mi- 
nute tridinic  crystals,  confusedly  aggregated,  of  a  white  or  pale  yellow- 
ish color.  It  is  intimately  mixed  with  gypsum.  An  analysis,  by  0.  IJ. 
Shepard,  jr.,  shows  that  it  contains  lime,  phosphoric  acid,  and  water, 
and  making  the  hydrogen  basic,  it  is  an  orthophosphate. 

MoiaxB. — Another  guano  mineral,  associated  with  the  above  mone- 
tite,  and  named  after  the  other  island,  Mona.  It  is  intimately  associated 
with  monetite,  and  occurs  in  an  uncrystalline,  earthy,  slightly  coherent 
form,  of  a  snow-white  color.  In  composition  it  is  a  calcium  orthophos- 
phate, with  one  molecule  of  water.  . 

Nitroharite.'^Qroth  has  described  crystals  of  native  barium  nitrate 
from  Chili.  They  are  in  apparent  octahedrons,  formed  of  the  plus  and 
minus  tetrahedrons;  also  in  twins;  the  crystals  are  colorless.  The 
name  nitrobarite  was  suggested  by  H.  0.  Lewis. 

IS^ocerine. — ^According  to  a  preliminary  note  by  Scacchi,  a  double  fluo- 
ride of  calcium  and  magnesium,  occurring  in  white  acicular  crystals  in 
volcanic  bombs  in  the  tufa  of  ISTocera. 

JParacKlorite  and  protochlorite. — ^General  terms  used  by  Schrauf  for 
certain  groups  of  chloritic  substances  produced  by  alteration. 
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PhytoeolUte. — ^A  black  gelatinous  hydrocarbon,  closely  related  to 
dopplerite,  first  described  by  T.  Oooper,  later  by  H.  O.  Lewis,  who  a^ 
tached  the  above  name  (from  ^oroy^  xolXa^  or  pUmtjelly).  It  was  fomid 
in  a  stratum  of  mack  under  a  peat-bed  at  Scranton,  Pa.  When  first  ob- 
tained it  was  jelly-like  in  consistency,  but  on  exx)osure  it  became 
tougher  and  elastic,  like  India  rubber,  and  when  quite  dry  it  was  hard 
and  brittle ;  in  the  latter  condition  it  bums  with  a  yellow  flame. 

Plinthite. — ^A  name  given  by  Heddle  to  a  substance  of  a  deep  red  color 
and  greasy  or  dull  luster,  forming  layers  in  amygdaloid,  from  Quiraing,iii 
Skye.  It  is  an  impure  hydrous  ferruginous  silicate  of  alumina.  There 
is  no  excuse  for  attaching  a  new  name  in  such  a  case. 
.  Bezba/nyite. — ^According  to  Frenzel,  a  new  snlpho-bismuthite  of  lead 
£rom  Bezbanya,  Hungary.  It  is  a  massive  mineral,  of  metallic  luBter 
and  light  lead-gray  color.  It  occurs  intimately  mixed  with  chalcopyrite 
and  calcite,  also  imbedded  in  quartz. 

Bosterite. — ^A  variety  of  beryl,  occurring  in  short  prismatic  to  tabular, 
doubly-terminated  crystals  of  a  pale  rose-red  color.  It  differs  somewhat 
from  the  ordinary  kinds  in  optical  characters  and  in  composition,  bat 
is  not  to  be  regarded  as  distinct.  From  the  island  of  Elba ;  described 
by  O.  Grattarola. 

Shhneebergite. — A  mineral  of  doubtful  relations,  occurring  in  transpar- 
ent isometric  crystals  of  vitreous  to  adamantine  luster  and  honey-yellow 
color.  It  contains  principally  lime  and  antimony,  but  its  exact  chemi- 
cal oomi>osition  is  unknown.^  Described  by  A.  Brezina;  fromSchneeberg, 
TyroL 

8chuchardtite. — ^A  name  given  by  Schrauf  to  the  so-called  chrysopra- 
serde,  from  Olasemdorf,  Silesia. 

Semseyite. — ^Briefly  described  by  Krenner  as  occurring  in  gray  metal- 
lic crystals  at  Felsdbanya,  Hungary.  It  contains  sulphur,  antimmiy, 
and  lead,  and  is  said  to  be  related  to  plagionite. 

Serpierite. — Occurs  in  minute  tabular  crystals,  often  grouped  into 
tufted  forms.  The  color  is  greenish  blue.  The  crystalline  form  has 
been  described  by  Des  Cloizeaux,  but  its  exact  chemical  composition 
is  unknown.  Damour  states  it  to  be  a  basic  sulphate  of  copper  and  zinc. 
It  is  from  the  ancient  mines,  recently  re-opened,  at  Laurium,  Greece. 

SUderaphyllite. — ^A  black  mica  from  near  Pike's  Peak,  Colo.,  described 
by  H.  G.  Lewis.  It  is  near  biotite,  but  is  remarkable  as  containing  25} 
per  cent,  of  iron  protoxide,  and  almost  no  magnesia. 

SiliciopMt^. — A  heterogeneous  substance,  high  in  silica,  produced  by 
the  continued  alteration  of  serpentine  (derived  from  chrysolite)  near 
Budweis,  Bohemia.  The  name  was  given  by  Schrauf.  It  is  not  a  min- 
eral. 

Steenstrupine. — A  mineral  described  by  Loronzen,  from  the  sodalite 
syenite  of  Greenland.  It  occurs  massive  and  indistinctly  crystal- 
lized, perhaps  in  rhombohedrons,  of  a  brown  color;  it  is  associated 
with  lepidolite  and  SDgirite.  Ohemically  contains  chiefly  silica,  the  oxides 
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of  the  rare  metals  cerium,  lanthanum,  didyminm,  thoriam ;  also  iron, 
lime,  soda,  &c. 

Talkiriplite. — ^A  phosphate  of  iron  and  manganese  protoxides,  of  lime 
and  magnesia,  perhaps  to  be  regarded  as  a  triplite,  peculiar  in  contain- 
ing^ lime  and  magnesia.  It  occurs  in  small  transparent  grains  of  a  yel- 
low or  yellowish-red  color,  together  with  lazulite,  svanbergite,  and  otiier 
phosphates,  at  the  Horrsjoberg,  in  Wermland,  Sweden.  Described  by  L. 
I.  Igelstrom. 

Tritocharite* — A  vanadate  of  lead,  copper,  and  zinc,  related  to  eusyn- 
chite,  described  by  Frenzel  as  from  Mexico  or  South  America.  It  is  a 
massive  mineral,  with  fibrous-columnar  structure,  and  blackish  or  yel- 
lowish-brown color. 

Tyreeite, — A  name  given  by  Heddle  to  the  soluble  portion  (in  sul- 
phuric acid)  of  a  small  amount  of  red  mad  obtained  as  a  residue  after 
dissolving  150  pounds  of  the  camelian  marble  of  Tyree,  Scotland,  in 
hydrochloric  acid.  The  author  has  given  many  names  to  bad  minerals, 
but  this  is  the  worst  case  of  all. 

Uranapilite. — ^According  to  Weisbach  a  hydrous  silicate  of  lime  and 
uranium,  forming  a  lemon-yellow  ocherous  substance,  at  Johanngeorgen- 
stadt,  Saxony.  The  material  analyzed  was  so  impure  that  the  existence 
of  a  new  mineral  is  yet  to  be  proved. 

Uranothallite. — A  hydrous  carbonate  of  uranium  and  lime,  occurring 
in  confused  aggregates  of  siskin-green  color  at  Joachimsthal ;  the  form, 
according  to  Schrauf,  approximates  to  that  of  aragonite.  The  same 
mineral  was  earlier  analyzed  by  Lindacker  and  partially  described  by 
Vogl. 

Uranothorite. — A  variety  of  thorite  remarkable  as  containing  10  per 
cent,  of  uranium  oxide.  The  single  specimen  found  was  massive,  had  a 
dark-red  color,  and  resinous  to  subvitreous  luster.  It  is  described  by 
P.  Collier  as  from  the  Ohamplain  iron  region  of  New  York,  but  the  exact 
locality  is  unknown. 

ZiNOALUMiNiTE. — A  mineral  occurring  in  thin  hexagonal  plates  of 
a  white  or  slightly  bluish  color.  It  is  a  hydrous  sulphate  of  zinc  and 
alumina.  It  is  described  by  Bertrand  and  Damour  from  the  zinc  mines 
«f  Laurium,  Greece. 
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By  Prof.  William  G.  Fablow. 


The  greatest  activity  has  been  shown  this  year  in  the  departments  of 
vegetable  physiology  and  anatomy  and  publications  describing  new  spe- 
cies of  phsenogams  and  fnngi,  while  comparatively  few  works  have  ap- 
peared relating  to  alg»  and  higher  cryptogams. 

VEQETABLE  ANATOMY. 

Strasbnrger  has  published  two  important  papers  on  the  structure  of 
the  6ell.  In  his  Theilungsvorgang  der  Zellkerne  he  describes  and  figures 
the  minute  changes  which  the  cell-nucleus  undergoes  during  division, 
and  finally  concludes  that  the  division  of  the  cell  does  not  arise  prima* 
rUy  from  the  division  of  the  nucleus,  but  rather  that  the  changes  which 
tend  to  bring  about  cell-division  are  the  exciting  cause  of  the  division 
of  the  nucleus  itself.  In  his  second  paper,  Ban  und  Wachathum  der  ZeU- 
hdutCj  he  treats  not  only  of  the  formation  and  thickening  of  the  cell-wall, 
but  also  of  the  growth  of  starch  grains,  the  molecular  structure  of  or- 
ganized structures,  the  function  of  the  nucleus,  and  several  other  points. 
Many  of  the  facts  which  have  hitherto  been  explained  by  the  theory  of 
intossusception  Strasbnrger  now  believes  can  be  better  explained  by 
the  apposition  theory.  He  is  confirmed  in  his  previous  view  that  the 
nucleus  plays  an  active  part  in  the  formation  of  protoplasm,  since,  if  we 
except  the  sieve-cells,  the  nucleus  is  of  all  the  living  parts  of  a  cell  the 
most  persistent  part.  Tangl  has  published  a  paper  on  the  division  of 
the  nucleus  and  the  cell  in  the  formation  of  the  pollen  in  Hemerocallia 
fuLva^  and  the  Bot.  Zeitung  has  a  paper  by  Zaiewski  on  the  division  of 
the  nucleus  in  the  mother  cells  of  the  pollen  in  some  Liliacece.  In  the 
last-named  journal  is  also  a  paper  by  Zacharias,  in  which  he  gives  a  de- 
tailed statement  of  the  opinions  of  different  writers  on  the  chemical 
nature  of  the  different  parts  of  the  nucleus  and  a  critical  review  of  the 
terminology  of  the  parts  of  the  nucleus.  The  chemical  character  of 
protoplasm  has  been  studied  by  Loew,  Bokorny,  and  Beinke  in  papers 
in  the  Bot  Zeitung  and  elsewhere,  but  the  complications  of  the  subject 
can  hardly  be  followed  except  by  persons  thoroughly  versed  in  chem- 
istry. 

Two  important  papers  have  appeared  from  Schwendener— Jie  Schutz- 
echeide  und  ihre  Verstdrkungen  and  Scheitelwachsthum  der  Phanerogamen 
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WUrzeln.  In  the  firet-iiamed  paper  he  disoasses  the  formation  and 
thickenhig  of  the  protective  sheath  and  its  adaptation  to  climate  and 
locality ;  in  the  second  he  states  that  as  a  mle  there  are  gronps  of 
scheitel  cells  in  phaenogamic  roots,  fonr  being  a  freqnent  nnmber,  al 
though  in  Heleocharis  pdlustris  there  is  a  single  cell,  and  he  denies  that 
in  the  root  there  is  a  distinct  plerom  in  the  sense  the  word  was  nsed 
by  Hanstein.  A  new  stxacture,  which  he  calls  the  coleorhiza,  has  been 
described  in  the  yonng  roots  of  Eucalyptus  by  Briosi.  The  development 
of  the  hofkaepfel  in  Goniferse  has  been  the  subject  of  a  controversy  be- 
tween Sanio  and  Bussow  in  the  Centralblatt,  Bussow's  originskl  paper 
appeared  at  Dorpat,  in  1881,  and  this  paper  is  the  subject  of  a  shaq) 
criticism  by  Sanio,  to  which  Bussow  replied.  The  Annales  des  8cience9 
contains  French  translations  of  the  papers  of  Bijsaow  and  Janczewski 
on  the  structure  and  development  of  sieve-cells,  which  have  been  men- 
tioned by  us  in  reports  for  previous  years.  The  Annates  also  contains 
papers  by  Tr6cul  on  large  spiral  cells  in  the  parenchyma  of  the  leaves 
of  Crinum;  by  Mangin  on  the  development  of  spiral  cells,  and  on  the 
origin  of  adventive  roots  in  Monocotyledons;  and  a  pape^  by  Yesque 
on  the  possibility  of  characterizing  species  by  means  of  their  histo- 
logical structure,  followed  by  another  paper  in  which  he  applies  this 
principle  to  the  CapparidacecBj  and  shows  that  the  species  and  groups 
classified  on  an  histological  basis  correspond  closely  to  those  formed 
in  the  usual  manner  from  morphological  characters.  In  his  Anatamie 
der  Baurririndenj  Joseph  Moeller  describes  the  anatomical  structure  of 
the  bark  of  392  different  species  of  plants.  In  the  third  part  of  his 
Beitrdge  zur  Morphologie  des  Blattesy  Goebel  treats  of  the  arrangement 
of  the  stamens  in  certain  flowers.  Under  the  title  of  Beitrdge  zur 
allgemeinen  Morphologie  der  Pflanzen^  Fr.  Schmitz  gives  to  the  botanical 
world  niiscellaneous  matter  left  by  Hanstein,  who  at  the  time  of  his 
death  contemplated  writing  an  extensive  work  on  general  morphology. 
On  the  subject  of  vegetable  embryology  should  be  mentioned  Ludwig 
Koch's  Entwickelung  des  Samens  von  Monotropa  hypopitys^  in  the  Bot 
Zeltung ;  Ouignard's  Recherches  sur  le  sa^  embryonnaire  des  Phanirogames 
angiospermes  ;  Treub's  Notes  sur  Vembryoj  le  sac  embryonnaire  et  Vowk, 
in  which  the  species  specially  studied  were  Peristylus  grandis  and  Avir 
cennia  officinalis  ;  and  Bower's  *' Germination  and  Embryogeny  of  Om- 
turn  Onemonj^  in  Quart.  Joum,  Micros.  There  l^as  also  appeared  a  work 
in  Danish  by  N.  Wille,  on  the  Development  of  the  Embryo  in  Buppia  roi- 
tellata  and  Zannichellia  palustris. 

VEGETABLE  PHYSIOLOGT. 

The  principal  general  work  on  physiology  which  has  appeared  this 
year  is  Vorlesungen  Uber  Pfia/nzen-Physiologiej  by  Sachs.  The  author 
states  in  the  beginning  that  he  has  given  up  the  intention  of  publisb- 
ing  a  fifth  edition  of  his  Handbuchj  and  that  the  present  work  is,  to  a 
certain  extent,  a  substitute  for  a  new  edition  of  that  work.    The  sab- 
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ject  is  presented  in  the  form  of  twenty-two  lectures.  The  first  eleven 
treat  of  the  physiological  organography  of  the  organs  of  vegetation ; 
the  next  two  lectures  treat  of  the  general  vital  conditioDS  and  proper- 
ties of  plants ;  and  the  remainder  of  the  book  is  devoted  to  the  subject 
of  nutrition,  which  will  be  continued  in  the  next  volume.  The  second 
part  of  Detmer's  System  der  Pflanzen-Physiologie,  published  in  Schenk's 
Handbuchy  is  devoted  to  the  physiology  of  growth.  The  continuation 
of  Van  Tieghem's  work,  TraitS  de  Botanique^  contains  a  large  amount  of 
information  on  physiological  subjects. 

The  subject  of  the  action  of  light  on  plants  and  the  relations  of 
chlorophyl  to  the  plant  economy  has  not  occupied  the  attention  of 
botanists  to  the  same  extent  that  it  did  during  1881,  although  several 
pai>er8  have  appeared  this  year  on  the  subject.  Dr.  Adolph  Hansen, 
in  his  doctorate  thesis,  at  Wiirzburg,  called  in  question  the  correctness 
of  the  views  of  Pringsheim  on  the  nature  of  hypochlorin  and  its  re- 
lation to  chlorophyl,  and  his  paper  was  published  at  Leipsic  this  year. 
Pringsheim  in  consequence  addressed  a  circular  to  the  philosophical 
faculty  of  the  University  of  Wiirzburg  in  support  of  his  views,  and  this 
circular,  which  is  of  a  personal  character,  was  embodied  by  him  in  an 
article  on  Ohlorophyllfunction  und  Lichtwirkung  in  der  Pflanze^  published 
in  Pringsheim's  Jahrhuch,  The  paper  includes  a  summary  of  the  views 
of  botanists  up  to  the  present  day  on  the  subject  of  assimilation. 
Arthur  Meyer,  in  the  BoU  Zeitung^  has  a  paper  on  the  nature  of  whaC 
Pringsheim  calls  hypochlorin-crystals,and  another  in  the  Centralblatt  oa 
chlorophyl- grains,  starch-builders,  and  chromatophors.  A  summary 
of  recent  works  on  the  nature  and  function  of  chlorophyll  is  given  by 
Bonnier  in  the  Annales  dee  Sciencee,  Pringsheim's  Jahrbuch  contains 
a  lengthy  paper  on  plant  respiration  by  Godlewski.  Schimper  has  a 
paper  on  Oeetalten  der  Starkebilner  und  Farbkorper  in  the  Centralblatt 

The  accuracy  of  Darwin's  views  on  the  action  of  the  root-tip,  advanced 
in  his  '^  Power  of  Movement  in  Plants,"  had  been  called  in  question  by 
Wiesner,  and  this  year  two  pupils  of  Wiesner,  Burgerstein  and  Toma- 
schek,  have  published  articles  on  the  sensitiveness  of  the  root-tip,  in 
which  they  agree  with  Wiesner  in  believing  that  there  is  no  intrinsic 
power  in  the  tip  by  means  of  which  it  tends  to  grow  away  from  an  object 
pressing  against  it.  Kirchner,  on  the  other  hand,  in  studying  the  same 
subject,  thinks  that  the  conclusions  of  Darwin  are  correct.  A  paper  by 
Darwin,  was  presented  in  March,  before  the  Linnean  Society,  on  the 
*^  Action  of  carbonate  of  ammonia  on  the  roots  of  certain  plants."  In  Eu- 
pharbia  peplus  a  cloud  of  flue  granules  is  formed  in  the  root-cells,  even 
when  the  carbonate  is  dissolved  1  part  to  10,000  of  water.  In  Cyclamen 
the  roots  are  turned  green  by  the  carbonate.  At  the  same  time  Darwin 
also  presented  a  paper  on  the  '<  Influence  of  the  carbonate  of  ammonia 
on  chlorophyl  bodies."  Dr.  Emil  Detlefsen,  in  a  paper  on  what  Darwin 
has  called  the  ^^  brain  function"  of  the  root,  in  the  Proceedings  of  the 
Wirtsburg  Laboratory ^  concludes  that  the  whole  of  the  growing  part  of 
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the  rooty  and  not  merely  the  tip,  in  consequence  of  oneqaally  distribated 
moisture,  bends  in  the  direction  of  the  greater  moisture. 

Sachs,  in  his  second  paper  on  Staff  und  Form  der  Pflamenargane^  takes 
occasion  to  criticise  sharply  the  statements  of  Yochting  in  his  Organ- 
hildung  im  Pflanzenreich.  Detlefsen  in  the  Wirtzburg  Proceedings  of- 
fers a  mechanical  explanation  of  the  excentric  thickenings  of  woody 
stems  and  roots,  and  Kny  has  also  published  an  elaborate  paper  on  the 
thickening  of  woody  axes  and  its  dependence  on  external  inflaenoes. 
In  the  second  volume  of  Schenk's  Handbuoh^  Haberlandt  haa  a  treatise 
on  the  Physiologischen  Leistungen  der  Pflanzengewehe^  which  is  an  elabo- 
ration of  the  subject  of  the  physiological  significance  of  the  different 
histological  systems  of  plants  from  the  point  of  view  first  adopted  by 
Schwendener  in  his  Mekanische  Princip  des  Monocotyledanes  Banes, 
Cunningham,  in  the  Quart.  Jouml  Micros,^  and  Gardiner,  in  the  Prcc, 
Royal  8oc.y  state  that  by  means  of  reagents  which  contract  the  proto- 
plasm in  contractile  organs,  especially  in  the  pulvinus  of  the  petioles 
of  the  sensitive  plant^  there  is  a  direct  communication  of  the  protoplasm 
of  adjacent  cells  through  pits  in  the  cell  walls. 

The  relations  of  plants  to  insects  and  the  contrivances  for  cross-fer- 
tilization in  different  species  have  been  studied  by  a  number  of  botanists, 
includiDg  several  in  this  country.  Hermann  Mtiller  has  a  third  part  of 
his  Weitere  Beoba^^htungen  uber  Befmchtung  der  Blumen  durch  Inaecten^  in 
,  which  the  arrangements  for  crossing  in  a  considerable  number  of  species 
are  given  in  detail,  and  also  a  paper  on  the  ^^Eelation  of  the  Honey-bee 
to  Flowers,"  in  which  he  states  that  the  bee  assists  not  only  in  the  crossing 
of  insectivorous  but  also  of  anemophilous  flowers.  In  the  Bot,  Zeitung, 
Miiller  describes  the  biological  significance  of  the  arrangements  for 
crossing  in  Eremurus  spectabilia.  In  a  paper  in  the  Proc.  Ifat  Hut 
8o€.  of  Boston,  by  Trelease,  on  the  ^^Structures  which  favor  cross-fertiliza- 
tion in  several  plants,"  he  explains  the  arrangements  for  fertilization  in 
several  obscure  cases  which  have  not  been  hitherto  well  studied  by  bot- 
anists, more  particularly  in  the  Ericacem  and  Proteacew.  Trelease  also 
has  a  paper  in  Am.  Katuralist^  on  the  ^'Heterogony  of  Oxalis  violacea,^ 
and  in  the  Bot  Oaaette  is  a  discussion  by  Trelease  and  A.  F.  Foerste  as  to 
the  character  of  the  dichogamy  in  Umbelliferce.  The  Am.  Naiuraligt  has 
a  paper  by  J.  E.  Todd  on  the  flowers  of  Solanum  roatratum  and  Coisia 
chamcecrista  with  reference  to  cross-fertilization.  F.  Ludwig,  in  Koimot, 
hints  that  in  Philodendron  Mpinnatifidum  fertilization  may  be  aided  by 
snails.  The  subject  of  caprijication  is  treated  in  an  elaborate  paper  by 
Solms-Laubach;  and  mKoemoe  Fritz  Miiller,  under  the  title  of  Cajmfieui 
und  Feigenbaum^  gives  the  results  of  his  observations  on  the  fertility  of 
fig  trees  in  Brazil.  ^^  Insectivorous  plants"  are  described  by  Schimper  in 
the  Bot.  Zeitungy  the  species  observed  belonging  to  the  genera  BarrO' 
cento,  Droeera,  and  Utricularia. 
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FEBHBNTS  AND  BAOTEBIA. 

Moat  of  the  very  nanieroas  papers  on  bacteria  have  treated  the  sub- 
ject from  a  parely  medical  point  of  view.  Of  those  having  also  a  botan- 
ical interest  the  most  important  are  two  papers  by  Bobert  Koch.  '  The 
first  paper,  Ueler  Tuberculoses  published  in  the  Berlin  Medicin.  Woohen- 
schriftj  contains  a  description  of  a  new  BacilluSj  which  is  shown  by 
means  of  inoculations  to  be  the  cause  of  tuberculous  disease,  which 
Koch  shows  to  be  contagious  rather  than  hereditary.  The  second  paper^ 
Ueber  die  Milzbrandimp/ungy  is  a  pamphlet  published  in  reply  to  the 
address  delivered  by  Pasteur  at  Geneva,  in  September,  before  titie  inter- 
national hygienic  congress.  In  his  address  Pasteur  replied  to  the 
strictures  upon  his  work  made  by  Koch  in  the  MHtheiL  aua  dem  Kaiser- 
lich.  Oesundheitsamtej  issued  in  1881.  The  reply  of  Koch  is  impor- 
tant from  a  botanical  point  of  view,  because,  while  criticising  the  inac- 
curacy of  some  of  Pasteur's  investigations,  he  admits  that  it  is  possible 
by  means  of  cultures  to  produce  a  harmless  form  of  Bacillus  from  a 
pathogenic  form ;  in  other  words,  he  admits  in  the  present  paper  what 
he  denied  in  his  paper  in  the  Oesundheitsamte,  viz,  the  possibility  of 
changing  the  pathogenic  character  of  a  fungus  like  Bacillus  anthra^ds 
by  changing  its  conditions  of  growth,  and  thus  practically  acknowledges 
the  truth  of  the  view,  upheld  by  Pasteur,  Naegeli,  and  Buchner.  The 
practical  method  of  producing  a  harmless  Bacillus  for  vaccination, 
from  a  pathogenic  Bacillus  may  hereafter  be  considered  as  at  least  pos- 
sible, even  if  the  method  at  present  pursued  by  Pasteur  is  not  alto- 
gether satisfactory.  In  the  Proe.  Boy.  ^oc,  Dr.  W.  Boberts  states  that 
he  collected  in  glass  globes  the  air  expired  by  patients  suffering  with 
phthisic  and  found  constantly  bacterial  forms. 

The  Comptes  Bendus  contains  several  references  to  pathogenic  bacteria. 
Pasteur  presented  a  report  on  the  results  of  inoculation  for  splenic 
fever  in  85,000  cases,  showing  the  reduced  percentage  of  death  in  con- 
sequence of  the  inoculation.  Pasteur,  in  coiyunction  with  Chamber- 
land,  Baux,  and  Thuillier,  reports  on  the  nouveaux  fails  pour  servir  d, 
la  cannaissance  de  la  rage,  and  Strauss  and  Ghamberland  report  their  ob- 
servations on  cobayas,  which  seem  to  show  that,  contrary  to  the  hitherto 
accepted  opinion,  the  ^'bact^ridie  charbonneuse''  can  be  transmitted 
firom  the  mother  to  the  foetus.  Bichard  describes  an  oscillarioid  para- 
site which  is  found  in  the  blood  corpuscles  in  malaria.  A  pathogenic 
Schizophyte  of  the  hog  is  described  by  Detmers  in  the  Am.  ITaturalist. 

In  a  paper  read  before  the  Munich  Academy  Buchner  discusses  the 
exx>erimental  production  of  the  splenic  fever  contagion,  and  gives  an 
account  of  the  method  used  by  him  to  transform  the  infectious  into  the 
harmless  form,  which  consists  priucipally  in  allowing  the  bacillus  to 
grow  in  the  presence  of  an  abundance  of  free  oxygen.  Naegeli,  in  a 
paper,  Zur  Umwandlung  der  Spaltpilzformen,  emphasizes  the  fact  that 
the  8x>ecies  of  bacteria  cannot  be  distinguished  by  their  form,  but'  can 
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only  be  detennined  by  long  and  careful  observations  on  their  action 
nnder  different  physiological  and  chemical  conditions. 

Zopf  studied  the  development  of  several  filamentous  forms  of  Schizo- 
mycetes  and  SchizaphyUSy  and  in  his  work,  Zur  Marpholoffie  der  SpaU- 
pflanzetiy  as  well  as  in/ a  preliminary  communication  in  the  Botaniscbes 
Gentralblatt,  advances  the  view  that  forms  commonly  regarded  as  fila- 
mentous '  may  have  a  micrococcus,  a  bacterium^  a  leptothrix,  a  spiril- 
lum, and  in  some  cases  even  a  spirochete  condition,  and  he  gives  full 
accounts  of  the  different  transformations  in  OladothriXj  CrmothriXj  and 
several  other  genera. 

Dr.  T.  W.  Engelmann  has  studied  the  relations  of  bacteria  to  light 
and  air,  and  comes  to  the  conclusion  that  bacteria  collect  in  heaps 
where  there  is  a  development  of  oxygen,  and  he  also  describes  in  Pflii- 
ger's  Archiv  a  new  species,  Bacterium  plu>Uym^tricum^  found  in  the 
Bhine,  in  which  he  studied  the  action  of  light,  and  found  that  it  did 
not  act  momentarily,  but  produced  an  after  effect,  which  he  terms  pho- 
tokinetic  induction.  In  the  Centralhlatt^  Haberkorn  ha^s  a  paper  on  the 
"  Genesis,  Morphology,  and  Properties  of  Pathogenic  bacteria,''  in  which 
he  maintains  the  polymoqihic  nature  of  these  organisms.  The  Bacteria  is 
the  subject  of  a  paper  in  the  Eleventh  Report  Illinois  Industrial  Uni- 
versity, by  Prof.  T.  J.  Burrill.  It  is  a  summary  of  the  known  species  of 
schizophytes,  preceded  by  an  introduction  on  the  nature  and  effects  of 
bacteria.  He  gives  full  descriptions  of  Micrococcus  amylonovus^  pear 
blight,  M,  toticatus  found  in  the  poison  dogwood,  and  M.  insecUmm 
found  in  the  digestive  organs  of  chinch  bugs. 

Two  important  papers  relating  to  the  action  of  species  of  Saocharomf 
ces  in  fermentation  have  appeared  during  the  year.  In  the  reports  of  the 
Garlsberg  Laboratory,  Hansen  gives  an  account  of  the  organisms  found 
in  the  air  at  different  seasons  near  Garlsberg,  especially  those  which 
can  develop  in  beer  wort.  He  found  that  Dematium  puUulans  could 
invert  sugar  to  some  extent,  and  states  that  Saccharomyces  pastorianwis 
a  dangerous  organism  in  breweries  on  account  of  the  rapidity  with 
which  it  produces  alcoholic  fermentation  and  the  ease  with  which  it 
produces  its  endosx>ores,  while  it  gives  a  disagreeable,  bitter  taste  to  the 
beer  in  which  it  is  found.  In  Comptes  Rendus^  Gayon  has  a  report  od 
the  action  of  some  molds  in  alcoholic  fermentation.  Some,  as  several 
species  of  Mucorj  produce  a  fermentation  in  glucose,  but  are  not  able 
to  invert  cane  sugar,  so  that  in  substances  like  molasses  they  can  be 
used  as  a  means  of  separating  cane  sugar  from  other  sugars.  Edward 
Kern  has  discovered  a  new  ferment,  which  he  calls  Diaspora  eauca^ 
in  a  fermented  liquor  known  as  kephir,  formed  from  milk  in  the  Can* 
casus.  Ferments  et  maladies j  by  E.  Duclaux,  is  a  good  general  statement 
of  the  action  of  ferments  of  Saccharomycetes  and  SehizomyoeteSj  both  from 
a  chemical  and  pathological  standpoint 
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THALLOPHYTSS. 

.FViii^.— Papers  describing  new  species  of  fangi  have  been  excessively 
nomerons,  but  those  relating  to  their  development  have  not  been  so 
nameroos  as  nsnal.  Of  developmental  works  mention  should  first  be 
made  of  Woronin^s  beautifully  illustrated  Beitrage  zur  Kenntn%88  der 
Uatilaffineenj  which  forms  the  fifth  part  of  De  Bary  and  Woronin's  Bei- 
trage zur  Morphologie  und  Physiologie  der  Pilze.  The  greater  part  of 
this  paper  is  devoted  to  the  development  of  TiLburcinia  trientali8j  and 
at  the  end  is  a  classification  of  the  genera  of  UstilaginecB.  The  Bot 
Zeitung  has  a  paper  by  Fisch  on  the  "Development  of  Ascomycetes,"  in 
which  the  principal  genera  studied  were  Polystigma^  Xylariaj  and  Clani- 
ceps.  In  the  first-named  genus  Fisch  found  spermatid  and  trichogynes 
resembling  those  found  by  Stahl  in  CoUemaj  but  no  sexuality  could  be  dis- 
covered in  the  two  last-named  genera.  In  Grevillea  and  the  Oardener^s 
Chronicle  Plowright  gives  an  account  of  his  experiments  on  the  Seterce- 
ciem  of  UredinecBj  in  which  he  confirms  the  views  of  continental  my- 
cologists as  to  the  connection  between  several  forms,  and  shows  further 
that  the  teleutospores  of  Puccinia  graminis  may  be  made  to  grow  directly 
on  wheat  without  the  intervention  of  an  SBcidium .  The  act  of  fertilization 
in  Achlyd  and  Saprolegnia  was  treated  by  Pringsheim  in  a  paper  read 
before  the  Berlin  Academy.  He  differs  with  De  Bary  in  regard  to  the 
apogamic  character  of  some  of  the  species  of  the  genera  named  above« 
and  thinks  that  there  is  really  a  fertilization  which  may  be  accomplished 
by  means  of  motile  masses  of  protoplasm,  which  he  calls  spermamoebae- 
Zopf,  in  a  communication  in  the  Bot  Centralblatt  states  his  belief  that 
the  8i>ermam(Bb»  of  Pringsheim  are  really  parasites.  The  parasites  of 
SaprolegnicB  are  described  by  Alfred  Fischer  in  Pringsheim's  Jahrbuch. 

Belating  to  the  fungi  of  this  country  should  be  mentioned  two  papers 
by  Peck  in  the  Torry  Bulletin :  "  Fungi  in  Wrong  Genera,'*  where  it  is 
shown  that  Mitruta  inplata  Schw.  is  a  new  genus  of  Basidiomycetes  ;  and 
an  "  Imperfectly  described  Phalloid."  New  species  of  fungi  are  de- 
scribed by  Peck  and  Ellis  in  the  Bulletin^  the  Bot  Odzettej  and  Am,  Nat- 
uralistj  and  a  new  Polyporus  is  described  in  the  Bot  Gazette  by  A.  P. 
Morgan.  Michelia  contains  descriptions  by  Saccardo  of  more  than  a 
hundred  species  of  American  fungi,  most  of  which  are  new. 

The  most  extensive  descriptive  work  which  has  appeared  during  the 
year  is  the  Sylloge  Fungorum  of  Saccardo,  the  first  part  of  which  forms 
a  large  volume,  including  the  Peri^poriaceee  and  a  part  of  the  SpJuieri- 
acecB.  ^ew  British  fungi  have  been  described  by  Berkeley  and  Broome 
in  Ann.  and  Mag.  Nat  Histj  and  by  Cooke  in  Chrevillea.  In  the  last- 
named  journal  is  a  "  Monograph  of  British  Hypomyces,'*  by  Plowright 
Cooke's  *^  Illustrations  of  British  Fungi"  has  been  continued  through 
several  parts.  The  first  volume  of  Eabenhorst's  Krypotogamen  Flora  has 
been  continued  during  the  year,  completing  the  Uredinece  and  including 
a  large  part  of  the  Hymenomycetes,    Michelia  contains  papers  on  the 
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Fungi  Oallioi  and  Fungi  VeneH  by  Baccardo,  who  has,  in  addition, 
issued  parts  28  to  32  of  his  Fungi  Italici  Delineati.  In  Hedwigia  are 
descriptions  of  new  Ascomycetes  by  Behm,  and  new  SardaruB  by  Onde- 
mans.  Bainier,  in  his  Htude  8ur  les  MucorinieSj  describes  several  new 
species  of  that  order,  and  Blytt  describes  a  new  species  of  Myxomy^ 
CeieSy  Olastoderma  De  Baryanum.  The  development  of  the  sclerotium  of 
Peziza  sclerotiorum  has  been  published  by  Mattirolo  in  the  Giom.  Bot 
Schroeter  has  notes  on  the  genus  Physoderma  in  the  Beticht  SdiUt. 
Oesellsch,  Fungi  rom  South  America  have  been  described  by  Speg- 
gazzini;  from  Australia  by  Cooke,  and  from  the  Gape  of  Good  Hope  by 
Kalchbreuner,  the  last' two  of  which  api)eared  in  Chrmllea,  The  Becue 
Mycologique  contains  numerous  notices  of  fungi  by  Boumegufere,  includ- 
ing notes  on  the  species  included  in  Fungi  Oallici  Fxsiccatiy  which  has 
reached  the  "  24th  century." 

Of  works  relating  to  the  diseases  of  plants  caused  by  fiingi  should 
be  mentioned  B.  Hartig's  Lehrbuch  der  BaumJcrankheiten.  MicheUa 
contains  an  elaborate  article  by  Penzig,  Funghi  Agrumicolij  in  whidi 
he  describes  all  the  species  of  fungi  known  by  him  to  be  parasitic  on 
different  species  of  Citrus.  The  diseases  of  grape-vines  have  been 
treated  by  Millardet,  Thuemen,  and  Gomes.  In  his  paper  on  Pourridii 
et  Phylloxera^  Millardet  ascribes  the  rotting  of  vines  at  first  attacked 
by  Phylloxera  to  the  growth  of  Rhyzamorpha  fragiliSj  whose  action 
on  the  roots  and  young  stems  he  describes  and  figures.  Thuemen 
ascribes  the  origin  of  the  rotting  of  the  roots  to  the  moisture  in  the 
ground.  Comes  considers  what  is  known  in  Italy  as  the  Mai  Nero  to 
be  a  gummy  degeneration  like  similar  diseases  in  the  AmygdaluB. 
Prillieuxy  in  the  Comptes  Rendus^  describes  the  change  produced  in 
grapes  by  mildew.  Marshall  Ward  presented  to  the  Linnsean  Society 
the  results  of  his  later  observations  on  the  coffee-leaf  disease,  giring 
still  stronger  reasons  than  before  for  considering  the  fungus  HemUtia 
vastatrix  to  belong  to  the  Vredinew.  Prillieux  regards  the  rot  of 
grapes  as  caused  primarily  by  PerotMspora  viticola^  and  states  that 
Phama  uvicola  follows,  but  is  not  the  cause  of  the  disease.  He  also 
notes  the  occurrence  of  disease  of  beets  in  France  caused  by  Pero- 
nospara  SchachtiL  Of  works  relating  to  disease  in  animals  caused  bj 
plants  of  a  higher  grade  than  bacteria,  we  should  mention  the  Aettno- 
mykosis  des  Menschen^  in  which  Ponfick  describes  and  figures  a  species  of 
Actinamyce8y  which  attacks  primarily  the  lower  jaw  in  man,  causing  a 
disease  similar  ^  one  already  known  to  occur  in  cattle.  The  diseases 
produced  by  the  growth  of  species  of  Aspergillus  is  the  subject  of  a 
paper  by  L.  Lichtheimj  in  the  Berlin  Klinische  Wochenschrift, 

AlgcB. — Among  the  more  important  works  on  the  development  and 
general  structure  of  alg»  should  be  mentioned  the  Ohromatopharen  der 
Algen  by  Fr.  Schmitz,  in  which  he  gives  an^  account  of  the  morphology 
and  development  of  the  colored  body  in  the  cells  of  alg».    Theee 
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bodies,  which  contain  nndei,  to  which  he  gives  the  name  of  pyrenoids, 
are  always  derived  from  some  previoasly  existing  chromatophor  and 
are  not  formed  from  the  protoplasm  proper.  The  Niiovo  Giomale  Bot 
ItaU  contains  an  important  continaation  of  Borzi's  ^^  Morphology  and 
Biology  of  the  Phycochramacece/^  in  which  many  new  facts  of  the  growth 
and  reproduction  of  that  group  are  brought  forward.  The  paper  of  Zopf 
on  SpaUpflangen^  previously  mentioned  under  the  head  of  '^Bacteria," 
also  contains  an  account  of  the  development  of  certain  Phyoockromacecdj 
in  which  he  finds  that  the  filamentous  species  have  also  a  gloeeocapsoid 
condition.  Pringsheim's  Jahrbuch  contains  a  lengthy  article  by  Ber- 
tholdy  Beitragezur  Morphologie  und  PhyUologie  der  MeeresaJgeny  relatiug 
principally  to  the  development  of  the  frond.  Bostafinski,  in  a  paper  on 
Hydrurus  und  seine  Verwandschafty  gives  an  account  of  the  development 
of  that  genus  and  a  detailed  synonymy  of  the  species  H.  penicillatua. 

Belatiug  to  the  marine  species  of  the  United  States,  we  woqjd  men- 
tion a  description  of  a  new  genus,  Plueosaccion^  and  some  new  species 
by  Farlow ;  ^' Notes  on  New  England  Algro,"  by  F.  S.  Collins;  and  <'  Note 
oi^LTthrocIadia  villosa"  by  A.  B.  Hervey ;  all  in  the  Bulletin  of  the  Tor- 
rey  Club.  ^^  Fresh  Water  AlgBd  of  the  United  States"  have  also  been 
described  in  the  Bulletin  by  Wolle. 

The  paper  by  Agardh,  Til  Algernea  Sysiematiky  is  an  illustrated  account 
of  a  number  of  new  sxiecies  and  genera,  most  of  which  belong  to  the 
ChordariaoecB  and  Diotyotacece.    The  eighth  monograph  of  the  Flora  and 
Fauna  of  the^bay  of  Naples  is  by  Berthold,  and  includes  the  Bangiaceas^ 
in  which  he  gives  an  account  of  the  reproduction  by  antheridia,  and 
procarps  resembling  those  already  known  in  other  Florideas,  although  of 
a  more  simple  tyi>e.    Of  the  second  part  of  EaAenhorsfs  Kryptogamen- 
Flora,  including  the  marine  algSB  by  Hauck,  the  earlier  numbers  ap- 
peared at  the  end  of  the  year,  and  include  the  lower  orders  of  Floridece. 
Hauck  has  also  described  a  curious  new  genus,  Marchisettia.    A  species 
of  alga,  Cladophora  ophiophila^  growing  on  a  reptile,  Herpetion,  from 
Bangkok,  has  been  described  by  Magnus.    New  Arctic  marine  algas  have 
been  described  by  M.  Foslie,  and  algsD  from  Patagonia  and  the  Argentine 
Kepublic  have  been  described  by  Nordstedt  in  Bot  Notiser.    In  the  Bo- 
tanische  Zeitung  are  articles  by  Fr.  Schmitz  and  Just  on  Phyllosiphon 
arisari,  a  singular  parasite  on  the  leaves  of  Arisarum  in  Italy,  whose  place 
among  algsB  is  doubtful,  and  Schmitz  is  inclined  to  place  it  in  fungi. 
A  new  work  by  M.  C.  Cooke,  on  British  Fresh- Water  Alga*,  has  ap- 
]>eared,  the  three  parts  already  issued  this  year  including  the  PalmeU 
laceWj  Protococcaceof  VolvocineWj  and  Zygnemaceas.    The  Pediastra  and 
Palmellacecs  of  the  region  of  Stockholm  have  been  described  in  a  paper 
by  Lagerheim.    ^^The  Development  and  Systematic  Position  of  Yam- 
pyrella"  is  the  subject  of  an  illustrated  paper  by  Klein,  in  the  Bot.  Cen- 
tralblatt.    Parts  9  and  10  of  Wiltrock  and  Nordstedt's  Algea  Scandi- 
naviecB  appeared  during  this  year,  together  with  an  index  to  the  ten  parts 
already  published. 
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A  uumber  of  descriptive  papers  on  diatoms  have  appeared.  Cleve 
and  MoUer  described  a  large  number  of  species  from  Northern  Siberia, 
collected  by  the  Yega  Expedition ;  Beinhard  described  the  diatoms  of 
the  White  Sea;  Gleve  and  Jentzsch,  species  from  North  GermaDj, 
and  Juhlin-Dannfelt,  species  from  the  Baltic  Of  Schmidt's  AUas  der 
IHatomeenkunde  parts  19  and  20  have  appeared,  and  of  Van  Hearck's 
Diatomiea  de  BelgiguCj  part  5,  including  the  Crypto- Baphidete.  The  Am. 
Micros.  Journ.  contains  two  articles  on  the  motion  of  diatoms  by  H. 
Mills  and  G«  M.  Yorce. 

Lichens, — The  most  importaut  work  on  lichens  which  has  appeared 
during  the  year  is  Tuckerman's  Synopsis  of  ITorth  American  LkheMj 
part  ly  which  gives  descriptions  of  all  our  species  of  ParmeZiaoat,  Clo- 
donieiy  and  Cosnogoniei^  including  411  species  and  46  genera.  Minks 
has  issued  a  second  part  of  his  SymboUe  Liaheno-MycologiccB.  6.  Erabbe, 
in  the  Bot  Zeitung^  has  an  article  on  the  apothecia  of  certain  lichens, 
belonging  principally  to  the  genera  BiBomyces  and  CladoniOj  and  finds 
that  the  formation  of  the  apothecia  is  entirely  a  vegetative  process,  as 
he  was  unable  in  the  genera  studied  to  find  ascogonia  and'trichogynes, 
as  had  been  observed  in  Collema  by  Stahl.  Additions  to  the  Uchen 
flora  of  Europe  have  been  published  by  Nylander  in  FlorOj  which  joor- 
nal  also  contains  the  continuation  of  Arnold's  Lichenologiscke  Frag- 
mente;  Jatta  has  described  Lichens  from  Southern  Italy  in  the  Oiorn. 
Bot.)  Mtlller,  Socotra  lichens^  collected  by  Bayley  Balfour,  in  Proo.  E&n* 
Edin.  Soc. ;  and  Grombie,  species  collected  in  the  East  Indies  by  Maio- 
gay,  in  the  Proc.  Linn.  Soc.  The  Lichenes  OaUici  of  Boumegu^  have 
been  continued  in  a  fourth  part,  and  Olivier's  Herbier  des  LkMnes  de 
rOme  et  du  Cahxtdos  has  been  continued  through  parts  5  and  6.  In  the 
Journ.  Idnncean  Soc.j  Charles  Ejiight  has  described  a  considerable  num- 
ber of  new  species  from  New  South  Wales. 

ABCHEaONIATA. 

OharacecB, — The  manuscript  of  the  late  Alexander  Braun  has  been 
edited  by  Norstedt,  and  has  been  published  in  the  Abhandl  Ahid,^ 
Berlin^  under  the  title  Frugmente  einer  Monographic  der  Characeen.  The 
number  of  species  and  subspecies  described  is  142,  including  many  forms 
which  had  not  been  previously  described.  In  this  country  Dr.  T.  F. 
Allen  has  published  two  papers:  '^Observations  on  some  American 
Forms  of  Chara  coronata^  in  Am.  Naturalist)  and  "Development  of 
the  Cortex  in  Ohara^  in  the  Torrey  Bulletin. 

Sepaticw. — But  little  has  appeared  on  this  group  of  plants.  Lind- 
berghs Monographia  prcecursoria  Peltolepidis^  Sauteriae^  et  C/et?ea?,  besides 
treating  .of  the  three  genera  just  named,  has  notes  on  some  other  Mar- 
chantiaceas.  Massalongo  and  Carestla  describe  some  Hepatic®  frooi  the 
Apennines,  in  the  Oiom  Bot.    A  general  synopsis  of  the  Hepatic®  of 
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Germany,  Aastriai  and  Switzerland  hafl  been  published  by  P.  Sydow^ 
under  the  title  Die  Lebermoose  DeuUchlanda^  etc.  In  the  Bot.  Oazette 
for  Pebrnary,  L.  M.  Underwood  gives  a  list  of  North  American  Hepati* 
csdy  including  49  genera  and  219  species. 

Musci. — A  number  of  important  papers  on  S^hagneas  should  be  men- 
tioned. In  his  Promotiondprogrammj  Lindberg  gives  an  account  of 
<«  European  and  North  American  SphagnaJ^  preceded  by  a  short  notice 
on  the  general  organization  and  development  of  mosses.  In  Flora^ 
Wamstorf  describes  some  new  German  Sphagna^  and  in  the  BoL  Central- 
blattj  the  same  writer  gives  an  account  of  the  Sphagna  in  the  royal  botan- 
ical museum  at  Berlin.  He  has  also  issued  a  second  part  of  his  Bphagwh 
ihdca  Europea.  The  Centralblatt  also  has  a  paper,  by  Limpricht,  Zur 
Systematik  der  Tar/mooae.  Husnot  has  published  a  paper  on  the  same 
groupi  Sphagnologia  Europea.  One  of  the  most  important  pai>er8  on 
mosses  is  O.  Mueller's  Prodromus  BryologicB  ArgentinicWy  the  second 
part  of  which  appeared  this  year  in  Linnceaj  and  contains  descriptions 
of  131  new  species,  collected  principally  by  Lorentz.  The  British  Moss- 
flora  of  Braithwaite  has  been  continued  through  part  6,  which  includes 
the  Dicranacew.  In  the  Proc.  Boy.  Soo.  of  Victoria  is  an  ^<  Enumeration 
of  Australian  Mosses,''  by  Mitten.  Of  other  papers  on  mosses  we  would 
mention  Lindberg's  <'  Observations  on  Species  of  Timmia^  and  Yenturi's 
BarbuUe  ruraleSf  both  in  the  Bevue  Bryologiqtte j  Limpricht's  ^^  New  and 
Critical  Mosses"  in  Flora;  Fehlner's  Moss-Flora  of  Lower  Austria ;  Gcd^ 
bel's  Male  Inflorescence  of  Polytrichum^  and  Lindberg's  Families  and  Oen- 
era  of  Swedish  and  Norwegian  Mosses. 

Ferns  and  higher  Cryptogams. — ^Eaton  describes  some  '*New  or  little 
known  Ferns  of  the  United  States  "  in  the  Torrey  Bulletin^  and  in  the  same 
journal  are  ''Fern  Notes"  Nos.  3  and  4,  by  G.  E.  Davenport,  besides 
numerous  other  short  notices  of  species  in  new  localities  from  several 
contributors. 

Dr.  J.  H.  MeUichamp  records  the  occurrence  otPsilotum  triguetrum  in 
BlufEton,  S.  0.  In  the  Botanioal  Gazette^  Davenport  has  some ''  Notes  on 
Alaska  Ferns,"  and  J.  G.  Lemmon  describes  a  new  species,  Woodsia 
PlummcrcB.  The  Trans.  Saint  Louis  Academy  contains  an  elaborate  paper 
by  Dr.  Engelmann  on  the  Genus  Isoetesy  with  minute  descriptions  of 
North  American  species  and  a  very  fall  account  of  their  distribution* 
An  enlarged  second  edition  of  Lucien  M.  Underwood's,  Our  Native  Ferns 
and  their  Allies^  contains  synoptical  descriptions  of  the  American  Pteri- 
dophyta  north  of  Mexico. 

Of  papers  on  exotic  ferns  there  is  very  little  to  be  said.  In  the  Joum. 
Linn.  Soc.  Baker  describes  some  species,  collected  by  Rev.  B.  B.  CominS| 
in  the  Solomon  Islands,  and  in  the  Journ.  Bot.  the  same  writer  describes 
some  ferns  from  Southern  Brazil.  The  Bot  Centralblatt  has  a  paper  by 
Luerssen,  Pteridologische  Mitttieilungy  in  which  he  describes  some  spe- 
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cies  from  New  Holland  and  Polynesia.  The  development  of  the  fruit 
of  Pilularia  globuUfera  is  discussed  by  Ooebel  in  the  third  part  of  his 
Beitrage  zur  Entwiclcelungsgeschichte^  der  Stporangien. 

PHiENOaAMS. 

Relating  to  species  of  this  country,  we  should  mention,  in  the  first 
place,  Gray's  Contributions  to  North  American  Botany j  which  consists  of 
two  parts.  The  first  gives  the  results  of  his  studies  of  Aster  and  SoUdago 
in  the  older  herbaria;  the  second,  entitled  Novitice  Arizonicce,  describes 
principally  OamopetaUe  from  Arizona  and  adjacent  regions,  inclading 
several  new  genera.  In  a  note  two  new  gentians  are  described  by 
Engelmann.  In  the  Bot.  OazettOj  Professor  Gray  describes  a  new  spe- 
cies, Parishella  Califomica'^  and  at  the  meeting  of  the  Am.  Ass.  Adv. 
Sci.,  at  Montreal,  he  delivered  an  address  on  the  history  of  the  study  of 
botany  in  this  country.  In  the  Proc.  Am.  Acad,  of  Boston^  Watson 
has  published  a  list  of  plants  from  Southwestern  Texas  and  Northern 
Mexico,  consisting  principally  of  Polppetalce  collected  by  Dr.  B.  Palmer 
in  1879-'80,  and  a,  "Description  of  New  Species  of  Plants,"  chiefly  from 
the  Western  Territories.  Several  important  papers  by  Dr.  Engelmann 
have  appeared  in  different  journals.  In  the  Botanical  Gazette  are  "  Notes 
on  Western  Conifers j^'  "Additions  to  the  North  American  Flora," in- 
cluding new  species  of  Stellaria,  Campanulaj  &c.]  the  "Black-fruited 
Gratsegi,"  with  a  description  of  a  new  species,  C.  br€uhyacantha;  2Lud 
"  Some  Notes  on  Tucca."  In  the  Oardener^s  Chronicle,  EDgelmann  has 
some  notes  on  Picea  Engelmam,ni  and  Pinus  pungens.  New  grasses  have 
been  described  by  Vasey,  species  of  Poa  and  Stipa  from  California,  in 
Bot^  Gaa. :  and  species  from  Arizona  and  California,  described  in  Torr, 
Bull,  by  F.  L.  Scribner.  Dr.  Parry  has  papers  on  a  new  rose,  R,  minuH- 
folia,  and  on  the  "  Fruits  of  Cucurbita,^  both  in  Torr  Bulletin.  M.  & 
Bebb  ha«  "  Notes  on  Salix  Sitchensis  and  its  Affinities,'^  and  "  Salix  flare- 
seem  var.  Scouleriana,^  both  in  Bot.  Gazette.  "  New  Species  of  Com- 
positae''  and  "New  Western  Plants"  by  E.  L.  Greene,  and  "New  Cali- 
fornia Plants"  by  M.  E.  Jones,  have  appeared  in  the  Torr.  BuUetin. 
The  Bulletin  also  contains  "Notes  on  Hybrid  Oaks"  by  Professor 
Meehan  and  N.L.  Britton;  "Notes  on  the  Trees  of  the  Southwest '^ 
byH.  S.  Rusbyj  "Notes  on  the  White  Mountain  Flora"  by  W.W. 
Bailey;  and  a  paper  on  the  "Migration  of  Weeds"  by  H.  W.  Ravenel. 
The  "  Native  Trees  of  the  Lower  Wabash  "  are  described  by  Bobert 
Kidgway  in  the  Proc.  National  Museum.  The  Flora  Peoriana,  by  Fred. 
Brendel,  is  an  account  of  the  plants  near  Peoria,  111.,  published  in  Ger- 
man at  Buda-Pesth. 

Except  as  continuations  of  previous  works,  no  very  elaborate  books 
have  appeared  this  year  on  exotic  floras.  Vol.  v  of  Boissier's  Flora 
Orientalis  includes  monocotyledons.  Hooker's  Flora  of  India  has  been 
continued,  and  also  the  Icones  Plantarum,  which  has  reached  the  4th 
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Tolume  of  the  3d  series.  Hooker  has  also  described  a  new  genus  of 
rabber-prodacing  plants,  Dyera^  from  the  Malay  Archipelago.  J.  O. 
Baker  has  published  ContributiaiM  to  the  Flora  of  Central  Madagascar j 
and  he  has  also  described  four  new  BromeWiuxas  from  British  Guiana. 
O.  Maw  gives  the  Life  History  of  a  Crocus  and  the  classification  and 
geological  distribution  of  the  genus.  Grepin's  monograph  of  Boses  has 
been  continued,  and  his  Manuel  de  la  Flore  de  Belgique  has  reached  a 
foarth  edition,  while  the  popular  Flora  von  Deutsohland^  by  Garcke,  has 
rea^^hed  a  fourteenth  edition.  Ferd.  Mueller's  Ettcalyptographia  and  his 
FVa,gmenta  PhytographicB  AustraliccB  have  been  continued  in  parts.  8pe- 
gazzini,  who  has  been  traveling  in  South  America,  has  made  a  prelim- 
inary rex>ort  on  the  flora  of  Patagonia  and  Terra  del  Fuego.  New  orchids 
have  been  described  by  Beichenbach  and  four  new  genera  of  Aroidea 
by  K.  £.  We  should  also  notice  the  apx>earance  af  Arcangeli's  Com- 
pendio  della  Flora  Italiana;  Begel's  description  of  plants  in  the  Beise 
nach  Turkestan;  a  monograph  of  the  European  FestucecB  by  Edouard 
Hackel;  the  Palmacece  of  the  Flora  Brasiliensis  by  Drude;  and  Bret- 
Schneider's  Botanicon  sinicum.  Bugler's  Jahrbiicher  includes  several 
important  papers  on  difi'erent  orders  discussed  from  a  morphological 
point  of  view,  amongst  which  are  Hoeck's  Morphology  and  Distribution 
of  ValsrianacecB ;  Koehne's  monograph  of  Lythracecs ;  and  Buchenau's 
Beitrage  zur  Kenntniss  der  Butomaceen^  Alisnuiceeny  und  Junca^inaoeen. 
With  relation  to  the  foliar  theory,  as  shown  in  the  truit  of  the  aiietinem^ 
there  has  been  a  controversy  between  Gelakovsky  and  Eichler,  and  there 
is  a  review  of  the  subject  by  Dr.  Engelmann  in  the  Am,  Joum.  Science. 

GENBBAL. 

Under  this  heading  may  be  mentioned  A.  P.  De  GandoUe's  Origine  des 
Plantes  (mftiv^es,  which  is  a  very  important  contribution  to  our  knowledge 
of  the  origin  of  useful  plants.  The  second  part  of  Bugler's  Versuoh 
einer  Fntwickelungsgeschiehte  der  Pflanzenwelt  includes  the  extra-tropical 
regions  of  the  southern  hemisphere  and  the  tropics.  Gohn's  Die  Pftanze 
is  a  series  of  x>opular  essays  on  various  botanical  topics,  historical,  phys- 
iological, &c.  John  SmiUi  has  published  a  Dictionary  of  Popular  Names 
of  ike  Plants  which  furnish  the  natural  and  acquired  wants  of  man. 


ZOOLOGY. 


By  Prof.  Theodobe  Gill. 


INTRODUCTION. 

Zoologists  continaed  daring  the  year  1882  the  lines  of  investigation 
followed  in  the  past,  and  the  methods  of  modem  science  have  been 
applied  to  the  investigation  of  various  mooted  questions  in  Morphology 
and  Taxonomy.  Some  valuable  works  have  been  published  on  sys- 
tematic Zoology,  and  of  these  several  are  worthy  of  special  mention  on 
account  of  the  completeness  with  which  the  classes  treated  of  have  been 
brought  up  to  date.  Such  are  Mr.  Saville  Kent's  '<  Manual  of  the  Infii- 
Boria,"  Professor  Yerrill's  ^^Beport  on  the  Gephalopods  of  the  north- 
eastern coast  of  America,"  Mr.  G.  A.  Boulenger's  catalogues  of  the 
Batrachia  Salientia,  Gradientia,  and  Apoda  in  the  collection  of  the 
British  Museum.  On  account  of  the  general  interest  attached  to  the 
groups  thus  elaborated,  the  results  of  the  investigations  recorded  in 
these  volumes  are  detailed  at  some  length. 

Another  subject  of  popular  interest  that  has  received  unusual  atten- 
tion the  past  year  is  the  natural  history  and  especially  the  natural  and 
artificial  propagation  of  the  oysters.  Much  light  has  been  thrown  on 
the  life  history  of  that  important  moUusk,  and  it  can  be  foreseen  that 
man  may  greatly  assist  nature  and  thereby  benefit  himself  by  due  atten- 
tion to  those  details  which  science  has  shown  to  be  necessary  for  suc- 
cessful ostreaculture. 

The  line  of  zoological  stations  which  may  be  said  to  have  been  inaugu- 
rated by  the  establishment  of  that  at  Naples,  now  so  well  known,  less 
than  ten  years  ago,  seems  destined  soon  to  girdle  the  globe. 

A  station  has  been  established  at  Sydney,  "New  South  Wales,  chiefly 
through  the  efforts  of  Baron  Miclucho-Maclay.  Among  other  contribu- 
tions, the  Boyal  Society  of  New  South  Wales  has  made  a  grant  therefor 
of  £26  for  the  year,  and  assistance  is  expected  from  the  Boyal  Society 
of  Victoria  and  the  Australian  Biological  Association.  The  station  will 
be  open  to  '^biologists  of  the  male  sex"  of  all  nations  on  the  payment  of 
a  small  weekly  sum,  which  is  to  meet  the  expenses  of  service,  &c. 

The  past  year  may  also  be  considered  as  memorable  for  the  great  mor- 
tality that  occurred  among  the  marine  animals  along  the  shallower  part 
of  a  belt  <'(in  70  to  150  fathoms)  where  the  southern  forms  of  life  and 
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higher  temperatures  (48<^  to  50^)  are  found."    The  cause  is  sapposed  to 
have  originated  in  March.    (See  Verrill  in  A.  J.  S.,  (3,)  'Soy,,  1882.) 

Questions  of  nomenclature  have  received  attention  from  various  natu- 
ralists as  well  as  scientific  bodies.  The  Zoological  Society  of  France 
published  a  report  on  Bules  applicable  to  the  Nomenclature  of  Organic 
Beings  (Bugles  applicable  &  la  Nomenclature  des  £tres  Organist).  The 
proposed  rules  are  essentially  those  which  for  a  long  time  have  rega- 
lated«the  usage  of  zoologists,  but  there  are  some  which  have  not  found 
universal  acceptance,  and  some  which  are  of  trivial  importance.  Thus, 
it  is  recommended  that  specific  names  derived  from  persons  should  be 
nouns  in  the  genitive  and  with  a  single  %  (unless  actually  used  and 
declined  otherwise  in  the  Latin  language),  as  in  Lamarcki,  while  those 
referring  to  places  should  be  adjectives,  a.  g.,  Ne^>Baiavm  and  not 
NovcB'HollandicB^  Discretion  is  permitted  as  to  the  use  of  capital  or 
small  initials  for  proper  names.  Names  of  similar  import,  as  ^^fluvw- 
rum^  fluvialis^  and  fluviatiliSj^  are  negatived  for  different  species  of  the 
same  genus;  and  names  once  used,  but  fallen  into  disuse,  cannot  be  re- 
peated or  resurrected  for  other  forms.  It  is  laid  down,  also,  that  no 
name  once  published  shall  ever  be  discarded  on  account  of  its  impro- 
priet^y.  Families  should  invariably  have  the  patronymic  termination 
"uto."    (A.  J.  S.,  (3,)  V.  23,  pp.  157-158.) 

As  in  the  previous  report  a  partial  bibliography  of  noteworthy  mem- 
oirs and  works  relating  to  different  classes  of  animals  is  supplied,  and 
will,  it  is  hoped,  prove  to  be  of  use  to  those  to  whom  the  volnminons 
bibliographies  and  records  of  progress  in  science  are  inaccessible.  But 
it  has  been  a  dif&cult  matter  to  select  the  titles  which  might  be  most 
advantageously  introduced  in  a  limited  report  like  the  present  Arti- 
cles of  a  general  interest  or  of  special  importance  as  contributing  to 
throw  light  on  the  afbiities  of  certain  groups  have  been  given  the  first 
place.  Necessarily  many  very  important  papers  havft  not  been  referred 
to  and  very  few  descriptive  of  species  have  been  admitted,  and  only 
when  unusual  interest  attaches  to  the  new  species  or  the  groups  which 
they  enlarge. 

The  compiler  desires  to  make  special  acknowledgment  for  most  mate- 
rial assistance  to  the  Zoologischer  Anzeiger  of  Professor  Cams  and  to 
the  Journal  of  the  Royal  Microscopical  Society. 

The  language  of  the  original  from  which  the  abstract  is  compiled  is 
generally  followed  as  closely  as  the  case  will  permit,  as  the  advantages 
of  such  a  course  must  be  obvious  to  all  on  a  little  reflection.  It  has, 
however,  been  found  necessary  to  limit  the  abstract  to  the  illustration 
of  the  prominent  idea  underlying  the  original  memoir,  and  pass  by  the 
proofs  and  collateral  arguments.  At  the  same  time  it  has  been  often 
attempted  to  bring  the  new  discovery  into  relation  with  the  previous 
status  of  information  respecting  the  group  under  consideration.  As  to 
the  special  discoveries  recorded,  they  have  been  generally  selected  (1) 
on  account  of  the  modifications  the  forms  considered  force  on  the  sy s- 
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tem ;  or  (2)  for  the  reason  that  they  are  or  have  been  deemed  to  be  of 
high  taxonomic  importance ;  or  (3)  becanse  the  animals  per  se  are  of 
general  interest ;  or  finally  (4)  because  they  are  of  special  interest  to 
the  American  nataralist.  Of  course,  zoologists  cultivating  limited 
fields  of  research  will  find  in  omissions  cause  for  censure,  and  may  urge 
that  discoveries  of  inferior  importance  have  been  noticed  to  the  exclu- 
sion of  those  better  entitled  to  it.  It  is  freely  admitted  that  this  charge 
may  even  be  justly  made;  but  the  limits  assigned  to  the  record  have 
been  largely  exceeded,  and  the  recorder  has  studied  the  needs  of  the 
many,  rather  than  of  the  few.  The  summary  is  intended,  not  for  the 
advanced  scientific  student,  but  for  those  who  entertain  a  general  inter- 
est in  zoology  or  some  of  the  better-known  classes. 

SYNOPSIS  OF  ARRANGEMENT. 

I.  General  Zoology. 
II.  Protozoans. — Sporozoans;  Infusorians. 
in.  PoRiFEBS. — Sponges. 
IV.  CoBLENTERATES.— Polyps ;  Acalcphs. 
Y.  Eghinodebms. — Echinoderms. 

YI.  Worms. — Dicyemids;  Platyhelminths ;  Nematelminths ;  An- 
nelids. 

YIL  Arthropods. — ^Merostomes;    Crustaceans;    Arachnids;    In- 
seots. 
YUI.  MoLLUSCorDS.^-Polyzoans ;  Brachiopods. 
IX.  MoLLUSKS. — Gonchifers;  Gastropods;  Gephalopods. 
X.  Protoohordates.— Tunicate^. 

XI.  Ysrtebrates. — Fish-like  Yertebrates;  Leptocardians;  My* 
zonts;  Selachians;  Fishes;  Amphibians;  Reptiles;  Birds;  Mammals. 

I.  general  zoology. 

HISTOBICAL  ZOOLOGY. 

Archly  fUr  Natnrgeachiohte.  Gegrttndet  von  A.  F.  A.  Wiegmann.  Fortgesetzt  vozk 
W»  F.  Eriohson.  In  Yerbindnng  mit  Prof.  Dr.  R.  Lenckart  in  Leipzig  herausge- 
geben  Ton  Dr.  F.  H.  Troschel,  Professor  in  der  Friedrlch-Wilhelms-UniverBit&t 
znBonn.    48.Jahrgang.    Berlin,  NioolaischeYerlags-Bnchbandlnng,  1882.    (8vo.)- 

Bibliotheca  Historioo-natnralis,  physico-chemica  ot  mathematical  oder  systematisch 
g«ordnete  Uebersioht  der  in  Deutschland  und  dem  Auslande  aaf  dem  Gebiete  der 
gesammten  Natnrwiasenscbaften,  etc.,  erschienenen  Bucher.  Heransgegeben yoD> 
F.  Frenkel.  xxxi.  Jabrg.  Gottingen,  Ynndenhoeck  &  Ruprecht,  1882.  (8vo. 
M.  1.20.) 

Zoological  (The)  Record  for  1881,  being  Vol.  xviii  of  the  Record  of  Zoological  Litera- 
tnre.    Edited  by  Ed w.  Caldwell  Rye.    Londoo,  Van  Voorst,  1882.    (8vo.) 

SSoologischer  Anzeiger.  Heransgegeben  von  Prof.  J.  Victor  Cams.  V.  Jahrgang^ 
1882.    Leipzig,  W.  Engelmann,  1882.    (8vo.) 

Zoologischer  Jahresbericht  flir  1880.  Heransgegeben  von  der  zoologischen  Station  za< 
Neapel.  Redigirt  von  J.  Victor  Cams.  I.  Abth.  AUgemeines  bis  Vermes.  II. 
Abth.  Arthropoda.  III.  Abth.  Tnnicata,  MoUusca.  IV.  Abtb.  Vertebrata.. 
Leipzig,  Engelmann,  lb82.    (8vo.) 
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DIBBCTORT. 

International  (The)  Scientists'  Directory.  Containing  the  Names,  Adilresses,  Speoiftl 
Departments  of  Study,  etc.,  of  Amateur  and  Professional  Naturalists,  etc.,  etc.,  in 
America,  Europe,  Asia,  Africa,  and  Oceanica.  Compiled  by  Sam.  E.  Cassino.  Bos- 
ton, S.  £.  Cassino  &,  Co,  1882.    (Svo.    viii,  391  pp.) 

BTSTSBiATIC  ZOOLOGY. 

Bert  (Paul).  Lectures  sur  Thistoire  naturelle  des  Animaux,  suiries  d'un  VocabnlAire 
des  mots  techniques  employes  dans  I'ouTrage.  Paris,  Hachette  &,  Co.,  1888. 
(12mo.    IV,  399  pp.,  75  fig.,  Frcs.  2.) 

Brehm's  Thierleben.  Mit  170  Tafeln  in  Farbendruck,  unter  Leitung  der  Zoologen 
Dr.  Girtanner,  Klunzinger,  O.  Schmidt  und  Tasohenberg  nach  dem  Leben  ausge- 
fUhrt  vom  Maler  Olof  Winkler.  4  Bd.,  8  Heft,  [etc.]  Yogel.  Leipzig,  Biblio|^. 
Instit.,  1881.    (8vo.    M.  1  each.) 

Bronn*s  Klassen  und  Ordnungen  des  Thierreichs.    1.  Bd.    Protozoa,  nen  bearbeitet 
▼on  O.  BiiUchli.    10-19.  Lief.    2.  Bd.,  Porifera,  neu  bearbeitet  von  6.C.  J.Yos- 
maer.    1  Lief.    6.  Bd.,  3.  Abth.  Reptilicn,  von  C.  K.  HofEinann.    30 — 35.  Liefl 
[etc.]    Leipzig  und  Heidelberg,  C.  F.  Winter'sche  Verlagshandlung,  1882.    (8to. 
M.  1.50  each.) 

Claus  (C.)  Gmndziige  der  Zoologie.  4.  Aufl.  2.Bd.  2.  Lief.  (Schluss.)  Marburg, 
Elwert,  1882.    (Svo.    M.  4.) 

•  Traits  de  Zoologie.    2.  €dit.  franc  trad.  sur.  la  4. 6dit.  allem.    Enti^rement  re- 

fondue  et  considerablement  augment<$e  par  G.  Moquin-Tandon.    Paris,  18S2--^d3.. 
(Svo.    1.  2.  Faso.) 

Edwards  (A.  Milne).  £l€ments  d'histoire  naturelle  des  Animanz.  I.  Partie  Zoologie 
m€thodique  et  descriptive.    Paris,  Masson,  1881.    (18mo.    395  pp.,  487  fig.) 

Hayek  (Gustav  von).  Grofter  Handatlas  der  Naturgeschichte  aller  drei  Heiche.  In 
120  Folio-Tafeln  ausgefuhrt  von  S.  Czeiger  in  Wien.  1 — 4.  Lief.  Wien  und  Leip- 
zig, Mor.  Perles,  1882.    (Fol.,  M.  2  each.) 

Koehne  (E.)  Repetitions-Tafeln  fUr  den  zoologischen  Unterricht*an  hoheren  Lehran- 
stalten.  1.  Hft.  Wirbelthiere.  3.  Aufi.  2.  Hft.  Wirbellose  Thiere.  2.  Aufl. 
Berlin,  H.  W.  Mtiller,  1882.    (Svo.  h  M.  80.) 

Leonhardt  (Carl).  Vergleichende  Zoologie  ftlr  die  Mittel  und  Oberstufe  hoherer 
Schulen.  Mit  ISlith.  Taf.  Jena,  P.  Matthaei,  1883.  (Sept.,  1882.  8vo«ziv,330 
pp.    M.  6.) 

Leuckart  (Rudolf)  und  H.  Nitsche.  Zoologische  Wandtafeln  zum  Gebrauohe  an  Uni- 
versitaten  und  Schulen.    4.  Lief.  Taf.  X-XI.    Cassel,  Fischer,  1881.    (M.  5.) 

Labarsch  (O.)  Systematischer  Grundriss  der  Zoologie.  2.  Theil.  Wirbellose  Thiero. 
Berlin,  Hirschwald,  1882.    (Svo,  iv,  pp.  135-255.    M.  2.) 

ZOOTOMY. 

General* 

Aristoteles.    On  the  Parts  of  Animals.    Translated,  with  Introduction  and  Notes, 

by  W.  Ogle.    London,  Paul,  1882.    (Svo,  280  pp.    12».  6d.) 
Brtihl  (C.  B.)    Zootomie  aller  Thierklasaeo  f!ir  Lemende  nach  Autopsien  skizzert. 

Lief.    26.    Wien,  A.  Holder,  1882.    (4to.  M.  4  each.) 
Perrier  (Edmond).    Anatomie  et  Fhysiologie  animales  pour  I'enseignement  de  la 

Zoologie  dans  la  classe  de  philosophie,  etc.    Avec  328  tg.    Paris,  Hachette  & 

Co.,  1882.    (Svo,  xii,  608  pp.    Frcs.  8.) 
Schmidt (Edouard Oscar).    Handbach  der  vergleichenden  Anatomie.    Leitfadin bei- 

zoologischen  und  zootomischbu  Vorlesungen.    8.  Aufl.     Jena,  G.  Fischer,  1888. 

(Svo,  iv,  327  pp.    M.7.50.) 
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JnvertebraieB, 

Brooka  (William  K.)  Handbook  of  Invertebrate  Zoology  for  Laboratoriea  and  Sea- 
side Work.     Boston,  8.  £.  Cassino,  1882.    (8vo,  302  pp.) 

KMBRYOLOOT. 

Metechnikoff*  (K.)  Vergleichend-embryologisclie  Studien.  3.  Vhev  die  GastmlA 
einiger  Metazoen.    Mit  2  Taf.  ZeiUchrf,  wtM.  Zoo^.,  37.  Bd.  2.    Hfb.  pp.  286-^13. 

Valaoritis  (Em.)  Die  Genesis  des  Thier-Eies.  Nach  der  Tode  des  Verfassersherana- 
gegeben  von  W.  Preyer.  Mit  3  Taf.  a.  1  Hotzschn.  Leipzig,  Th.  Gneben's  Yer- 
lag,  1882.    (8yo,  xn,  227  pp.    M.  6.) 

EVOLUTION. 

Posey  (S.  E.  B.  Bourerie).  Permanence  and  evolution ;  an  Enquiry  into  the  sup- 
posed Mutability  of  Animal  Types.  London,  Eegan  Paul,  Frenoh  &,  Co.,  1882. 
(8vo.) 

Romanes  (George  J.)  Tbe  Scientific  Evidences  of  Organic  Evolution.  London, 
MacMilian,  1882.    (12vo,  88  pp.,  2«.  6d.    Naiurt  Series, ) 

NOMENCLATUBX. 

Scudder  (Samuel  H.)  Nomenclator  Zoologicus.  An  alphabetical  list  of  all  generic 
names  that  have  been  employed  by  naturalists.  Part  1.  Supplemental  List. 
Washington,  Govt.  Printing  Office,  1882.  (8vo,  xzi,  376  pp.  BulU  V.  S.  Kat. 
JfM.,  No.  19.) 

TAXIDERMY. 

Martin  (Ph.  L.)  Die  Praxis  der  Naturgeschichte.  3  Theile.  3.  Th.  Naturstndien.  2. 
IlSlfte.  Allgemeiner  Natnrschutz  ;  EinbUrgerung  fremder  Thiere  und  Gesund- 
heitspflege  gefangener  Sattgethiore  uud  Vogel.  Bearbeitet  von  Ph.  L.  Martin 
u.  Sohn.  Die  Pflege  gefangener  Reptilien  und  Amphibien  nebst  Pflege  und 
Zfichtung  der  Makropoden.  Bearbeitet  von  Bruno  DUrigen.  Weimar,  B.  F. 
Voigt,  1882.    (Bvo,  xv,  210,  pp.    M.  5.) 

OEOORAPHICAL  DISTRIBUTION. 

General, 

BlAiichard(Emile.)  Lec^  preuves  de  Teffondrement  d'un  continent  austral  pendant 
VKge  modeme  de  la  Torre.     CompU  rend,  Acad,  Sc.,  Paris,  t.  94,  pp.  386-393. 

Thom^  (Otto  Wilhelm).  Thier-und  PHanzengeograpbie.  Kach  der  gegen wSrtigen  Ver- 
breitung  der  Thiere  und  Pflanzen,  so  wie  mitRilcksicht  auf  deren  Beziehungznm 
Menschen  dargestellt.  Mit  zahlreichen  Yoll-und  Textbildem  in  Ilolzschn. 
Stuttgart,  Spemann,  18^.    (8vo.    M.  14,  50.) 

Arcdo  Regions, 

Korske  (Den)    Nordhavs-Expedition,  1S76-1878.     YI.    Zoologi.    Christiania,  1882, 
viz: 

6.  Holothuroidea,  by  D.  C.  Danielssen  and  Johan  Koron.  2  titles,  95  pp.,  13  pi. 
1  map.  1882. 

7.  Annelida,  by  G.  Armauer  Hansen.  2  titles,  54  pp.,  1  map,  7  pi.,  1882. 

8.  Mollusca.  L  Buccinidse,  by  Herman  Friele.  2  titles,  38  pp.,  1  map,  6  pi.,  188S 

North  America, 

United  States  Commission  of  Fish  and  Fisheries.    Part  VII.    Report  of  the  Commis 
sioner  for  1879. — A.  Inquiry  into  the  decrease  of  food-fishes.    B.  The  propaga- 
tion of  food  fishes  in  the  waters  of  the  United  States. — Washington,  Govt.  Print* 
ing  Office,  1882.    (8vo,  liv  aod  846  pp. ;  many  plates.) 
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Veirill  (A.  E.)  Notice  of  the  remarkable  Marioe  Fi^ona  occupying  tlie  outer  banks  off 
the  Southern  coast  of  New  England.  No.  7 ;  and  of  some  additions  to  the  Fauna 
of  Vineyard  Sound.    Jmer,  Joum,  So.^  (3,)  v.  24,  p.  360-376. 

.    Notice  of  recent  additions  to  the  Marine  Invertebrata  of  the  North  Eastern 

coast  of  America,  with  descriptions  of  New  Genera  and  Species,  and  critical  Re- 
marks on  others.  Part  lY.  Additions  to  the  Deep- Water  Mollosca,  taken  off 
Martha's  Vineyard  in  1680  and  1881.    Proc,  U.  8.  Hat  Mu8.,  ▼.  5,  pp.  315-343. 

Europe,     ^ 

Germany.  Vierter  Bericht  der  Commission  zur  wissenschaftlichen  Unteranchnng 
der  deutschen  Meere,  in  Kiel  fUr  die  Jahre  1877-1881.  Herausgegeben  Ton  H.  L 
Meyer,  K.  Mobins,  G.  Earsteb,  V.  Hensen,  A.  Engler,  7.-11.  Jahrg.  1.  Abth. 
Berlin,  Parey,  1882.    (Fol..  xix,  164  pp.,  15  Taf.    M.  25.) 

Graeffe  (Ed. )  Biologische  Notizen  Uber  Seethiere  der  Adria.   1.  Uber  die  bei  Oxyrbyn- 

chen  vorkommende  Maskimng.    Mit  2  Taf.  BolletU    Soo.  Adnai,  So,  Natt  t.  7. 

Faso.  1, 1882.    (11  pp.) 

Swx  Canal. 

Keller  (Eour.)  Die  Fauna  im  Suez-Kanal  nnd  die  Diffusion  der  mediterranen  and 
erythraischen  Thlerwelt.  Mit  1  Taf.  und  1  Karte.  Denkodir.  d,  tchweiz.  Get. 
far  die  gee.  Naiurtoiee.f  28.  Bd.,  (39  pp.) 

Sonihem  Faunae, 

Edwards  (Alphonse  Milne).  Recherohes  sur  la  Faune  dee  regions  australes.  Suite. 
Atoc  6  pi.    Ann.  So.  Nat.  Zool,  (6,)  t.  13,  Art.  5  (64  pp.) 

II.  PROTOZOANS. 

GENBBAL. 

Balbiani  (E.  G.)    Les  Organismee  Unlcellnlaires.    Lea  Protozoaires.    Lemons  faitcs 

an  College  de  France.    Joum,  de  M%orogr,j  6.  aim. 
Biitschli  (O.)    Protozoa.     Nen  bearbeitet.    8.  Lief.     Leipzig,  C.  F.  Wmter,  18& 

(Bronn's  Klassen  nnd  Ordnungen  Thierreichs.) 
Lanessan  (J.  L.  de).    Traite  deZoologie.  Protozoaires.    Paris,  Doin,  1882.    (8to,  Tii, 

336p.,  281iig.    Frcs.  10.) 

BPKCIAL  GROUPS. 

Infueoriane, 

Kent  (William  Saville).    A  Manual  of  the  Infusoria,  including  a  deacription  of  all 

known  Flagellate,  Ciliate,  andTentaculiferous  Protozoa,  British  and  Forei|;;ii,iod 

an  account  of  the  organization  and  affinities  of  the  Sponges.    London,  1860-18S3* 

(8vo.) 

Sporozoane, 

Balbiani  (E.)  Les  Sporozoaires.  Seoondepartie  du  Cours  d'Embryogenie  compai^ 
profeese  au  College  de  France  pendant  le  second  semestre  de  1882.  Joum,  de  Mi- 
crogr.,  6.  ann,^  pp.  281-290;  pp.  348-356;  pp.  446-457. 

Schneider  (Aime).  Seconde  Contribution  ^  F^tqde  des  Grtfgarines.  Avec  1  pl>  •^^' 
Zool,  Exp4nm.,  t.  10,  pp.  423-450. 

Kenfs  classification  of  the  Infusarians. 

In  the  report  on  the  progress  of  zoology  daring  1881,  a  notice  waa 
given  of  "A  Manual  of  the  Infusoria,"  by  Mr.  W.  SaviUe  Kent,  condensed 
fix)m  the  journal  of  the  Eoyal  Microscopical  Society :  the  notice  of  the 
work  in  that  journal  not  having  been  entirely  comprehensible,  the  ex- 
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cerpts  were  indicated  by  quotation  marks.  Some  misapprehension  was 
evidently  entertained^  as  the  classification  really  given  by  Mr.  Kent  is 
quite  different  from  what  would  be  supposed  from  the  original  notice. 
The  Infnsorians  of  Kent  are  accepted  with  nearly  the  same  limits  as  were 
accorded  to  them  by  Pritchard,  and  are  essentially  those  Protozoans 
which  for  some  time  have  enjoyed  the  name,  including  the  mouthed 
forms  and  certain  others  evidently  related  to  them,  though  destitute  of 
the  ^^  mouth."  The  sponges  are,  however,  also  included  in  the  group, 
although  the  best  theoretical  naturalists  now  regard  them  as  the  most 
generalized  of  metazoic  animals,  and  thus  differentiated  as  representa- 
tives of  a  series  contrasting  with  the  Protozoans.  Three  classes  are  ad- 
mitted by  Mr.  Kent  for  the  Infusorians,  and  are  designated  by  him 
Flagellata,  Ciliata,  and  Tentaculifera.  These  three  classes  include  about 
900  species,  representing  about  300  genera. 

Mr.  Kent's  work,  so  far  as  the  details  are  concerned,  will  prove  invalu- 
able to  the  student  of  the  low  forms  described.  It  is  not  at  all  likely, 
however,  that  his  philosophical  conclusions  will  be  generally  accepted 
soon,  or  that  they  will  stand  the  test  of  time.  Some  of  the  principal 
types  of  the  animal  kingdom  are  supposed  to  be  genetically  derivable 
from  special  types  of  Infusorians;  for  example,  the  Annelids  from  the 
Holotrichous  (or  Peritrichons)  Giliates,  the  Echinoderms,  Polyzoans,  and 
Mollusks  from  the  Peritrichons  Giliates,  the  Botifers  and  Arthropods  frpb 
the  Hjpotrichous  Giliates;  and  the  GoBlenterates  from  theTentaculifers* 
In  other  words,  the  complexities  of  the  metazoic  organism  must  have 
been  many  times  independently  attained  from  unicellular  organisms, 
aad  the  associations  or  colonies  of  cells  known  as  metazoic  animals  must 
be  supposed  to  repeat,  as  a  whole,  unessential  features  of  protozoio  ani- 
malcules.   Doubtless  many  biologists  will  object  to  such  conclusions. 

Families  of  Flagellates. 

The  Flagellata  have  been  extended  by  Mr.  Kent  to  include  not  only 
the  MastigamcdbidsB,  the  Euchitonidce,  and  the  NoctilucidsB,  but  also 
the  Sponges,  and  quite  subordinate  rank  is  given  to  the  ^octilucid8& 
(treated  as  a  simple  family  of  the  Eustomata),  although  many  natural- 
ists regard  the  type  as  of  class  value  and  more  differentiated  than  most 
of  the  Flagellates  are  from  each  other.  The  Flagellates  thus  reconsti- 
tuted are  distributed  among  seven  orders  and  thirty -nine  families,  not 
counting  the  Sponges,  which  are  omitted  from  the  work.  The  classifl- 
cation  is  as  follows : 

Order  1.  Tryanosomata,  with  1  family — the  TrypanosomatidsB. 

Order  2.  Bhizoflagellata,  with  1  family,  Mastigamcebidad. 

Order  3.  Badioflagellata,  with  2  families :  (1.)  Actinomonadidae  and 
(2.)  EuchitouidsB. 

Order  4.  Pantostomata,  with  18  families:  (1.)  Monadidee;  (2.)  Pleu- 
romonadidsB ;  (3.)  Gercomonadidse ;  (4.)  GodoncecidsB ;  (5.)  Dendrom- 
onadidsB;  (6.)  Bikcecidse;  (7.)  Amphimonadidse;  (8.)  Spongomouadidce; 
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(9.)  Heteromitidas;  (10.)Trepomoiiadid8B;  (ll.)Polytomid9e;  (12.)Psendo- 
sporidae;  (13.)  Spninellidae;  (14.)  Trimastigidae ;  (15.)  Tetramitids;  (16.) 
HexainitidsB ;  (17.)  LophomonadidsB ;  and  (18.)  Gatallactid». 

Order  6.  Ghoanoflagellata,  or  Discostomata,  with  2  sections : 

Section  I.  Gymnozoida,  Vith  3  families :  (1.)  Godonosigid®;  (2.)  Sal- 
ping(Bcid8B  *j  and  (3.)  Phalansteriidse. 

Section  II.  Saroocrypta  (the  Sponges  not  described). 

Order  6.  Eustomata,  with  9  families:  (1.)  ParamonadidsB;  (2.)  Asta- 
siadsB;  (3.)  Englenidse;  (4.)  Noclilucidse;  (5.)  GhrysomonadidsB;  (6.) 
Zygoselmid® ;  (7.)  GhilomonadidsB ;  (8.)  AnisonemidsB ;  and  (9.)  Sphe- 
nomonadidffi. 

Order  7.  Gilioflagellata,  with  5  families :  (1.)  Peridiniidse;  (2.)Heter- 
omastigidsB ;  (3.)  MallomonadidsB ;  (4.)  Stephanomonadidsd ;  and  (5.) 
Trichonemid®.  - 

The  Families  of  Oiliates, 

Mr.  Kent's  <<  class"  of  ^^Giliata"  is  identical  with  that  called  Infosoria 
(after  the  exclusion  of  the  Suctoria)  by  some  recent  authors,  e.  g.  Pro- 
fessor Glaus,  and  his  orders  bear  names  that  have  been  current  for  some 
time.  Perhaps  the  most  noteworthy  characteristic  is  the  number  of 
families  which  is  greater  than  is  given  in  any  other  text-book.  Thirty- 
four  are  admitted,  viz : 

Order  1.  Holotricha,  with  13  families :  (1.)  ParamcBcidse ;  (2.)  Proro- 
dontidse;  (3.)  TrachelophyllidsB ;  (4.)  Golepidse;  (5.)  Euchelyids;  (6.) 
Trachelocercidse ;  (7.)  Tracheliidse ;  (8.)  Ichthyophthiriidse ;  (9.)  Oph- 
ryoglenidsB;  (10.)  Plenronemidse ;  (11.)  Lembidie ;  (12.)  Trichonymphi- 
dsB ;  and  (13.)  Opalinidse. 

Order  2.  Heterotricha,  with  7  families:  (1.)  Bursariid»;  (2.)  Spiros- 
tomidae;  (3.)  Stentoridee;  (4.)  Tintinnodss;  (5.)  Trichodinopsidse ;  (6.) 
CodonellidsB ;  and  (7.)  Galceolidae. 

Order  3.  Peritricha,  with  8  families:  (1.)  TorquatellidsB ;  (2.)  Dictj- 
ocystidsB;  (3.)  ActinobolidsB;  (4.)  Halteriidae;  (5.)  Oyrocorids;  (6.) 
UrceolariidsB;  (7.)  Ophryoscolecidie ;  and  (8.)  Vorticellid®, 

Order  4.  Hypotricha,  with  6  families:  (1.)  Litonotidse;  (2.)  ChlaiDj* 
dodontidce;  (3.)  Dysteriidae;  (4.)  Peritromidae ;  (5.)  Oxytricliid®;  aod 
(6.)  Euplotidad. 

Tlie  families  of  Tentaculifei's. 

A  special  class  is  admitted  for  the  reception  of  the  suctorial  lofoso- 
rians — ^the  '^Tentaculifera" — and  its  representatives,  included  by  Claas 
and  other  zoologists  in  one  family,  are  distributed  by  Mr.  Kent  into  two 
orders  and  six  families,  viz : 

Order  1.  Suctoria,  with  4  families :  (1.)  Bhynchetidae;  (2.)  Acinetids; 
(3.)  DendrocometidsB ;  and  (4.)  Dendrosomidae. 

Order  2.  Actinaria,  with  2  families :  (1.)  Ephelotidae ;  and  (2.)  Ophiy* 
odendridad. 
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III.  POBIFEBS. 

Bowerbank  (J.  8.)    A  Honograpli  of  the  British  SpoDgiad».    Edit  id  with  additions 

by  A.  M.  Norman.   Vol.  4.    (Sapplementary.)    London,  Bay  Society,  1882.    (8to« 

xvii,250pp.,  17pl.) 
MarahaU  (W. )    Die  Ontogonie  von  Reniera  fiUgrana  O.  Schm.  Zeitschr.  f.  wUb  Zooh,  37 

Bd.,  pp.  221-246,  pi.,  13-14. 
Vosmaer  (G.  C.  J.)    Porifera.  Neu  bearbeitet.    1.  Lief.  Leipzig,  C.  P.  Winter,  1882. 

(Bronn'a  Klaasen  and  Ordnuugen  Theirreichs,  2.  Band.  8vo.) 
Weltner  (Wilhelm).     Beitr&ge  znr  Kenntnias  der  Spongien.     Mit  3  Lichldrucktaf. 

Inang.-DiBs.   Freiborg.  i,  Br.,  1882.    (8vo,  62  pp.) 

Relations  of  the  Sponges. 

Inasmach  as  Mr.  Kent  has  raised  again  the  question  as  to  the  affini- 
ties of  the  Sponges,  the  conclusions  reached  by  Professor  Marshall  from  a 
stady  of  the  development  of  Reniera  filigrans^  one  of  the  Fibrous  Sponges 
representing  a  family  allied  to  the  commercial  species,  may  be  aptly 
noticed  here.  After  traversing  the  views  of  pi*evious  investigators^ 
Marshall  contends  that  the  Sponges  are  less  differentiated  from  the 
Goelenterates  than  some  of  those  even  who  admit  the  value  of  its  met- 
azoic  characteristics— e.  g.  Balfour — have  been  disposed  to  concede. 
The  Fibrous  Sponges,  by  their  developmental  history,  are  shown  to  be 
less  specialized  than  the  calcareous  types.  The  objection  that  the  ab- 
sence of  tentacles  and  nettle-cells  is  of  prime  importance  is  met  by  the 
assertion  that  such  are  also  wanting  in  Beroe^  and  that,  at  any  rate,  it 
is  no  more  than  might  be  a  priori  looked  for,  on  account  of  the  habits 
and  characteristics  of  nutrition  of  the  forms.  In  fine,  the  Sponges  are 
asserted  to  be  derivatives  in  common  with  the  typical  Ccelentrates  from  a 
Protactinian  stock,  and  both  are  Metazoaus  with  gastric  cavities  and 
mesenterial  pouches  and  with  centrifugal  canals  originating  from  the 
former,  which  may  open  to  the  exterior  by  pores  and  thereby  take  in 
nntriment ;  they  are  invested  by  endodermal  cells  which  may  become 
converted  into  flagellate  cells.    (J.  B.  M.  S.,  (2,)  v.  n,  p.  798.) 

lY.  CGSLENTEBATES. 

QKZOUUL. 

Bamann  (Otto).  Stadien  ttber  Ccnlenteraten.    Mit  2  Taf.   Jmta.  MUchr,  /.  Naturwits, 

ZY  Bd«,  pp.  545-^7. 

HTDB0U>a. 

HwT"^'*"  (Otto).    Dor  OrganiflmuB  der  Hydroidpolypeou    Mit  6  TaC    Jena.  Mttokr* 

f,  NatMTwiii,,  V.  XV,  pp.  473-644. 
Haeekel  (ErnBt).    Beport  on  the  Deep  Sea  Medoso  dredged  by  H.  M.  S.  OhaUenger. 

With  32  pi.    Beport  SoiwUf.    Beaults,  Challenge,  Zool.,  y.  iv,  cv,  154  pp. 
Mereachkonaky  (C.  de),  Stractnro  et  developpment  dee  Nematophorea  Chez  lea  Hy- 

droidea.    Avec  2  pi.    Arch,  Zoot,  Experim.f  t.  x,  pp.  583-610. 

Primordial  Medusw. 

The  earliest  indications  of  Medusse  hitherto  known  have  been  of 
triassio  age  and  found  in  the  lithographic  slate  of  Solenhofen.  The  con- 
sistency  of  these  organisms  naturally  militates  against  their  preserva- 
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tion  or  even  any  indications  of  their  existence,  save  in  exceptional 
circumstances.  But  Mr.  Kathorst,  of  Sweden,  has  lately  been  pur- 
suing certain  investigations  which  may  throw  some  light  on  their  past 
history,  and  at  the  same  time  serve  to  explain  the  nature  of  certain 
problematical  bodies  discovered  in  the  palaeozoic  rocks  of  Scandi- 
navia. While  visiting  Oeresund  numerous  Medusae  of  the  genus  Au- 
relia  were  cast  ashore  witl|  the  mouth  downwards.  ''When  he  took  np 
one  he  observed  that  it  had  sunk  in  the  soft  ground  by  its  own  weight, 
and  that  its  gastro vascular  system  had  made  a  star-like  impression," 
which  reminded  him  of  a  Cambrian  fossil,  described  as  Spatangoptis. 
*'He  then  followed  the  matter  up  further,  partly  by  making  impressions 
of  various  Medusss  and  partly  by  filling  up  their  gastrovascular  system 
with  plaster,  and  so  obtained  a  cast.  The  preparations  thus  made  cor- 
responded so  exactly  in  every  detail  with  the  problematical  bodies  from 
the  Cambrian  "  that  no  doubt  existed  as  to  their  analogy.  ''  The  stars 
and  pyramids  are  casts  of  the  gastrovascular  systems  of  the  Mednsse, 
the  rays  of  the  stars  and  the  angles  of  the  pyramids  correspond  with 
the  arms,  and  the  crescent-shaped  projections  occasionally  occarring 
between  the  angles  are  casts  of  the  genital  cavities.  The  impressions 
on  the  slabs  of  rocks  are  produced  by  Medusas  thrown  on  the  shore,  and 
which,  sinking  more  or  less  into  the  soft  ground  by  their  own  weight, 
make  a  more  or  less  complete  impression  of  the  body-cavity.  The 
bodies  lying  free  in  the  clay  were  probably  produced  by  Medusae  which 
lay  on  their  backs,  their  gastrovascular  system  becoming  filletl  up  with 
the  sand  or  mud.  There  are  some  Medusae  which  do  not'  swim,  but  sink 
into  the  mud  on  their  backs,  and  lie  still  watching  for  their  prey.''  The 
"rays"  in  the  fossils  vary  from  four  to  five.  It  is  urged,  however,  that 
even  "in  the  present  day  individuals  are  found  with  five,  six,  or  nine 
rays,"  but  it  is  admitted  that  "certainly  this  deviation  from  the  normal 
number  appears  more  frequently  in  the  Cambrian  Medusae  than  in  the 
existing  species."  In  further  evidence  of  the  medusoid  nature  of  the 
Cambrian  fossils,  it  is  stated,  among  other  things,  that  "the  impression 
of  the  disk  and  traces  of  the  tentacles  are  distinctly  seen  round  a  four- 
rayed  star  on  a  rock  from  Lugnas.">  la  fine,  the  testimony'  seems  to 
Mr.  Nathorst  to  justify  the  identification  of  the  fossils  in  question  as 
true  Medusae,  and  three  "  species"  are  considered  to  be  recognizable 
among  those  found  in  the  deposits  at  Lugnas.  Inasmuch  as  the  name« 
Spatangopsis  and  Astylospotigiay  which  had  been  proposed  for  the  Cam- 
brian organisms,  were  given  under  a  misapprehension  as  to  their  rela- 
tionships and  convey  misleading  ideas,  the  new  Medusites  has  been  pro- 
posed, and  the  three  species  have  been  designated  as  Jf.  radiatui  (ei 
Linnarson),  JIf.  Lindatromi  (ex  Linnarson),  and  M.  favosus  (u.  sp.).  If  the 
alleged  facts  and  conclusions  are  confirmed,  the  results  of  the  investi- 
gation recorded  are  of  unusual  interest,  as  it  establishes  the  contempo- 
raneity of  Medusae  with  the  oldest  animals  of  which  we  have  distinct 
evidence.  (J.  B.  M.  S.,  (2  II,  326-327),  from  Handl.  K.  Svenska  Yeten- 
ekab  Akad.,  zix. 
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V.  ECHIN0DERM8. 

GENERAL. 

Lad  wig  (H.)    Morphologische  Studien  an  Ecbinodermon.    ii  Bd.    2.  Hit.  Hit. 

SPECIAL  ORDERS. 

Crinoids, 

Bell  (F.  Jeffrey).  An  attempt  to  apply  a  method  of  fonnulation  to  the  species  of  the 
ComatolidiB ;  with  the  description  of  a  new  species.  With  1  pi.  Proo.  ZooL  8oe, 
London,  1882.    Pp.  530-586.  Abstr.  in  Jaum,  JR.  Mknm,  Sac.,  (2,)  vol.  ii,  p.  791. 

Carpenter  (Phillip).  On  the  Belations  of  Hyrocrinus,  Bcerocrinus,  and  Hybocystites. 
With  1  pi.     Quart.  Jaurn.  GeoL  Soc.f  Londait,  vol.  xxxvui,  p.  298-312. 

Wachamuth  (Ch.)  and  F.  Springer.  Revision  of  the  PalsBocrinoidea.  Part  III.  Ptoo, 
Acad.  Kat.  Sci.,  Phila.,  1882. 

Echinoids. 

Kohier  (B.)  8nr  qnelqnes  essais  d'hybridation  entre  diverses  especes  d'Echinoid^ea. 
Compl.  rend.  Aead.Sd.,  Paris,  t.  94,  pp.  1203-1205. 

Ophiuroidt. 

Yerrill  (A.  E.)  Bestoration  of  the  Disk  in  Ophinrans.  Amer.  Joum.  Soi.,  (3,)  v.  xxiu, 
p.  406:  Ann.  4"  Mag.  Nat.  Hist.  (5 J  ▼.  vs.,  pp.  470-477. 

Asttrioids. 

Lndwig  (Hnb.)    Entwicklnngsgeschiohte   der  Asterina  gibbosa.    Forb.  Mit8  Taf. 

Zcitschr.f,  wise.  ZooL,  37  Bd.,  pp.  1-98. 
Perrier  (Edmond.)    8nr  nne  Ast^rie  des  grandes  profondenrs  de  FAtlantique,  pourvue 

d'on  p^oncule  dorsal  ICaukuter  peduncuJatua,  n.]    Compt.  rend,  Acad.  Sci.  Paris, 

T.  95,  pp.  1379-1381. 

Holothurioids. 

Jonrdan  (Et.)  Snr  les  organes  sexuels  males  et  les  organesde  Cavier  des  Holotha- 
rie0.    Compt.  rend.  Acad.  Soi.  Paris,  t.  95,  pp.  252-254. 

JSyirizatum  among  Hchinoids. 

Mr.  B.  K5hler  lias  made  ^^some  experiments  in  hybridization  between 
different  species  of  Echinoidea,"  and  foand  that  cross  fecundations  <^are 
l)os8ibIe  between  different  species  of  Echinoidea,  and  that  between  very 
wide  limits,"  as,  for  example,  between  a  Spatangus  and  a  PsammeohinuSj 
which  he  thonght(without8ufScient  justification)  were  at  least  as  differ- 
ent as  two  mammals  of  allied  orders.  <' And  if  the  plutei  obtained  by 
crossing  between  regular  Echinoids  do  not  appear  to  differ  much  from 
the  legitimate  plutei  of  the  type  ftinctioning  as  female  in  the  experi- 
ments, there  are  certainly  well  marked  differences  between  a  legitimate 
platens  of  Spatangus  and  a  hybrid  pluteus  of  Spatangus  and  Paamme- 
chinus.^  He  calls  special  attention  to  the  fact  that  <<  because  the  ova 
of  a  species  when  fecundated  by  the  spermatozoidsof  another  species  ar- 
rived at  the  state  of  pluteus,  it  does  not  follow  that  the  converse  is  true. 
Thus,  the  ovules  of  Spatangus  are  perfectly  fecundated  by  the  speima- 
tozoids  of  Psammechinusj  but  the  ovules  of  the  latter,  subjected  to  the 
influence  of  the  semen  of  the  SpatanguSj  remain  for  the  most  part  in- 
tact, while  the  rest  scarcely  reach  the  blastula  stage." 
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VI.  WORM& 

OBTHOKECTIDB. 

Julin  (Charles).  Contribution  h  Phistoiro  dee  M690EoaireB.  Recherches  anr  Porgan- 
isation  et  le  d^ veloppement  embryonnaire  des  OrthonectideB,  Atcc  3  pi.  ArdL  dt 
Biolog,,  t.  Ill,  pp.  1-^. 

DICTBICIDS. 

Van  Boneden  (Edonard).   Contribution  h  I'histoire  des  Dicyemides.    Aveo  2  pi.  Areb. 

de  Biolog.,  t.  3;  pp.  195-228. 
Whitman  (CO.).    A  contribution  to  the  embryology,  life-history,  and  claviflestioQ 

of  the  Dioyemids.   With  6  plates.    Mittheil  Zoolog.  Station  gu  Neapelf  iv  bd,  pp. 

1-89. 

Characteristics  of  the  Dicyemids. 

The  peculiar  parasites  known  as  Dicyemids,  fonnd  in  the  renal  organs 
of  the  Dibranchiate  Cephalopods,  have  been  the  subject  of  an  elaborate 
monograph  by  Dr.  O.  0.  Whitman,  and  much  light  has  been  thrown  on 
their  true  nature. 

The  Dicyemids  are  of  special  interest,  inasmuch  as  Professor  Van  Bene- 
den  regarded  them  as  the  constituents  of  a  primary  group  of  animals  in- 
termediate between  the  Protozoans  and  Metazoans  (all  animals  above 
Protozoans),  distinguished  as  many-celled  animals,  developing  only  two 
germ-layers,  and  destitute  of  a  mesoderm.  Dr.  Whitman's  studies,  how- 
ever, have  led  him  to  consider  that  the  ^'Dicyemids  may  be  said  to  have 
a  transient  triplohlasiio  stage,  represented  by  an  ectodermal  layer,  an 
axial  endodermic  cell,  and  two  intermediate  mesodermic  cells,  derived 
from  the  two  poW  of  the  endodermic  cell.'' 

Prof.  Edouard  Van  Beneden  was  led  to  believe  that  there  was  an 
extraordinary  parallelism  as  to  mutual  relations  between  the  Dicyemids 
and  their  hosts,  and  that  they  were  differentiated  in  ratio  to  the  ceph- 
alopods — genus  for  genus  and  species  for  species )  thus,  two  species  of 
Dicyema  accompanied  two  species  of  Octopus^  two  of  Dicyemella  two  of 
Eledone,  two  of  Diojfemina  two  of  Sepia^  and  one  of  Dioyemopsis  one  of 
Sepiola.  Dr.  Whitman,  on  the  contrary,  failed  to  cou&rm  the  generic  sab- 
divisions  of  Van  Beneden  and  discovered  that  the  species  of  Dicyemids 
were  not  limited  respectively  to  single  species  of  cephalopods,  or  the 
sole  parasites  of  tbeur  kind  on  their  respective  hosts.  The  American 
naturalist  was  led  to  differentiate  all  the  known  Dicyemids  into  two 
genera;  Dicyema  with  one  eight-celled  ^^ head"  or  calotte,  including 
seven  species,  and  Dioyemennea,  with  a  nine-celled  calotte,  formed  f<« 
three  other  species.  In  two  species  of  Decaceres  of  different  families 
were  found  two  species  of  Dicyemids  of  the  two  genera  (but  diflferent 
sets  of  species),  and  the  same  species  of  Dicyemids  were  found  in  two 
or  three  species  of  cuttle  fishes. 

PLATTBELMIXTHXS. 

Francotte  (P.).  Sur  Pappareil  excr^teur  des  Tarbellair^s  Bhabdocoeles  et  Deadro- 
coeles.    Avec  1  pi.    Bull.  Acad,  8o,y  Btlg,  (3),  t.  in,  pp.  8d-9d 
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Adaptation  to  environment  of  Trematods. 

Professor  Ercolani  has  published  a  nsefol  summary  of  facts  in  the 
development  of  Trematods  related  to  adaptation  for  environment.  (1) 
The  succession  of  phases  of  development  is  not  always  the  same  in  all 
.  Trematods,  some  leaving  the  eggs  as  ciliated  embryos  requiring  water, 
and  others  as  non-ciliated  ones,  developing  in  terrestrial  gastropods ;  (2) 
the  different  phases  of  development  are  not  the  same  for  all  encysta* 
tiou,  e.  g,j  being  sometimes  omitted;  (3)  a  special  form  of  scissiparous 
generation  may  occur  e,  g,y  in  the  racemose  sporocysts  where  certain 
living  parts  (as  in  Polyzoans  and  Hydroids)  are  connected  by  atrophied 
stolons;  (4)  the  direct  conversion  of  the  tail  of  a  cercaria  into  a  nurse 
sometimes  occurs ;  (5)  encystation  may  not  only  be  normal,  but  also 
accidental  or  abnormal. 

It  is  far  from  true  that  there  is  a  determinate  relation  between  Trem- 
atods and  Mollusks,  and  that  the  latter  have  only  one  species  each; 
Bythinia  tentaculatay  e.  p.,  has  as  many  as  twelve  different  species  of 
cercarisB.  (J.  B.  M.  S.,  (2)  v.  3,  p.  784,  firom  Arch.  Ital.  Biol.,  v.  1,  p. 
439-453.) 

NXMATBLMINTHS. 

Drao/ohe  CRioh.  von).    Bevision  der  in  der  Kematoden-Sammlung  dee  k.  k.  zool.  Hof- 

Cabinots  befindlichen  Original  Exemplare  Dieaing's  und  HoliuB.    Hit.  4  Taf. 

Verhandl.  k.  k.  ssool.  bot.  Om.  Wien,  1882,  pp.  117-138. 
Fonrment  (L.).    Sor  la  vitality  des  Trickinea  enkyst^es  dans  lea  yiandes  salves. 

Compt.  rend.    Ac.  So.  Paris,  t.  94,  p.  1211-1213. 
M^nin  (P.).    Snr  do  petits  Helminthes  agames  ekyat^  qoi  peavent  6tie  confbndoB 

et  qni  V  ont  6i6  aveo  la  Trichina  Spiralia.    Aveo  3  pi.  BnU.  Soc.  zooL  France,  6; 

Ann.  p.  189-198. 
M^gnin  (P.).    Snr  Vorganisation  de  la  boacbe  des  Dochmius  on  AnkyUwtames,  lipro- 

poe  de  parasites  de  ces  deux  genres  trouv^s  ches  le  chien.    Compt.  rend.  Acad. 

So.    Paris,  t.  94,  p.  663-666. 
Orley  (L.).    Report  on  tbe  Nematodes  in  the  possession  of  the  British  Mnsenm,  with 

a  review  of  the  classification  of  the  order.  With  1  pi.    Ann.  &.  Mag.  of  Nat.  Hist., 

(5,)  V.  9,  p.  301-318. 
Orley  (L.).    Monographic  der  Angnillnliden.    Mit.  7  Taf.    Termte  Ftlzetek,  y.  4, 

p.  154-177  (Dentsches  Anszng  d.  nngar.  geschriebenen  Arbeit.,  p.  16-1&0). 
Scholthess  (WUhelm).    Beitrage  znr  Anatomic  von  Ankyloatoma  du^denale  (I>nbini)= 

DodtmuB  duodmdIU  (Lenckart).    Mit  2  Taf.    Zeitschr.  f.  wiss.  Zool.,  37  Bd.,  p. 

163-220. 

IJheNematoid  Worms. 

Br.  L.  Orley  has  recently  studied  the  Nematoids  in  the  British  Mnsenm 
and  has  come  to  the  condnsion  that  there  are  three  ^<  suborders  "  although 
'<  there  are  i)erhaps  few  orders  in  which  so  continuous  a  series  of  forms 
exists  as  in  the  Nematodes.''  His  views  as  to  the  question  of  relationship 
between  parisitism  and  non-parisitism  and  classification  may  be  gleaned 
from  his  daignosis  of  the  several  groups. 

1.  The  Nematentozoa  are  '^  thread  worms  completing  their  early 

stage  in  the  free  condition,  their  maturity  as  parasites  in  the  bodies  of 
H.  Mis.  26 37 
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the  higher  or  the  lower  animals  j  the  species  being  propagated  by  the 
production  of  immense  nambers  of  ova,  whose  development  is  more  or 
less  complicated."  This  group  includes  most  of  the  nematoids  and  is 
exemplified  by  the  Ascarides,  Filariae,  etc.  The  groups  proposed  by 
Schneider — Polymyarii,  Meromyarii,  and  Holomyarii — are  adopted  for 
its  constituent  genera. 

2.  The  Bhabditiformes  are  '*  small,  chiefly  microscopic  threadworms, 
which  live  generally  firee^  but  in  exceptional  cases  as  parasites,  and  have 
without  exception  the  power  of  developing  to  the  sexually  mature  state 
in  organic  substances  in  a  state  of  decomposition,  or  in  earth  saturated 
with  such  substances,  such  condition  being  necessary  to  the  process." 
Only  two  species  were  represented  in  the  British  Museum. 

3.  The  AnguiUulidsB  are  ^^  small  microscopic  thread- worms  leading  ft 
firee  existence  in  mould  or  in  water  throughout  all  their  stages,  devel- 
oping without  a  complete  metamorphosis."  The  common  Vinegar  ed 
is  the  type. 

ANNELIDS. 
1.    GENERAL. 

Kleinenberg  (N.).  De  F  origine  dasyst^me  nerveux  central  des  Ann^Udes.  Arch.  Ital. 

Biol.,  1. 1,  p.  63-77. 
Yerrill   (A.  £.)•  New  England  Annelida.    Parti.    Historical  Sketch,  with  annotated 

liBts  of  the  species  hitherto  recorded.    Trans.  Conn.  Acad.  Arts,  dt  So.,  ▼.  4,  p. 

286-324,  324  a--e.,  pi.  3-12. 

2.  SPECLkL  ORDERS. 

Giard  (Alfred).    Sar  an  type  synthetiqae  d'Ann^llide  (^iiop2oii«ret«  HtrmawKk)  com* 

mensal  des  Balanoglossns.     Compt.  rendns  Acad*.  So.  Paris,  t.  95,  p.  389-391. 
Haswell  (Will.  A.).    On  the  Stracture  and  Fnnctions  of  the  Elytra  of  the  Aphrodi- 

tacean  Annelids.     Ann.  &,  Mag.,  Nat.  Hist.,  (5,)  v.  10,  p.  238-242. 
Kennel  (J.).    Ueber  CtonodrtZiM  j>ardaZt«  Clap.    £in  Beitragznr  Kenntnis  der  An»to- 

mie  nnd  Knospnng  der  Anneliden.    Mit  1  Taf.    Arb.  ZooL-soot.  Inatit.  Wiirz- 

burg.    Bd.  5,  p.  273-429.     ♦ 
Wilson  (Edmnnd  B.).    Observations  on  the  Early  Developmental  Stages  of  some 

Polychaetons  AnnoUdes.    With  4  pi.    Stnd.  Biolog.  Laborat.  Johns  Hopkins  Uoi- 

vers.,  ^.2,  p.  271-300. 
Powell  (Thomas).    Remarks  on  the  Stmctore  and  Habits  of  the  Coral-reef  Annelid 

FaloXo  rindi«.    Jonrn.  Linn.  Soc.  London,  Zool.,  v.  16,  p.  393-396. 

A  periodical  worm. 

One  of  those  forms  whose  moyements  coincide  with  the  phases  of  the 
moon  once  every  year  at  least,  appears  to  be  established  as  the  Palolo 
or  Mbalolo  of  certain  of  the  coral  archipelagoes  of  the  Pacific — Samoa, 
Viti,  and  the  Gilbert  group.  The  Palolo  is  an  annelid  related  to  the 
Nereids,  and  its  binominal  designation  is  Palolo  viridis.  It  was  first 
scientifically  described  by  Dr.  J.  D.  Macdonald  in  1867  (Trans.  Linn. 
Soc.,  London,  V.  22,  pp.  237-239,  pi.  41).    The  Fijian  name  has  ref 
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erence  to  the  coincidence  of  its  movements  with  the  moon,  and  when 
the  worm  makes  its  appearance  it  does  so  in  such  vast  numbers  that  it 
is  collected  by  the  natives  as  a  dainty  article  of  food,  and  is  so  mncli 
prized  that  formal  presents  of  it  are  often  sent  considerable  distances, 
from  certain  chiefs,  to  others  whose  small  dominions  do  not  happen 
to  be  visited  by  the  Mbalolo.''  The  worms  only  make  their  appearance 
to  spawn,  and  ^Hhe  time  of  their  appearance  is  the  day  of  the  last 
quartering  of  the  moon  in  October,  unless  that  fall  at  the  beginning  of 
the  month,  in  which  case  there  will  intervene  another  lunar  month.'' 
So  says  the  Bev.  T.  Powell,  and  he  adds  that  "  the  observations  of 
many  years,  made  by  many  old  European  inhabitants  as  well  as  by  the 
natives,  show  that,  if  from  the  time  of  spawning  in  October,  we  reckon 
354  or  355  days,  that  will  bring  us  to  another  spawning,  unless  such 
reckoning  terminate  at  the  end  of  September  or  the  beginning  of  Oc- 
tober, say  from  the  1st  to  the  4th  day.  In  that  case  the  reckoning* 
must  extend  to  383  or  384  days,  when  the  Palolo  will  appear.  Thus^ 
instead  of  an  interval  of  only  twelve  lunar  months,  one  of  thirteen  will 
occur.  Whether  the  moon,  directly^  has  anything  to  do  with  the  move- 
ments of  the  Palolo,  may  be  still  an  open  question,  but  that  there  is  a 
coincidence  between  the  two,  seems  to  be  beyond  doubt*  But  although 
the  great  host  of  Palolo  makes  it«  appearance  as  indicated,  according 
to  Mr.  Powell,  ^<  there  is  a  second  appearance  of  Palolo  each  year, 
occurring  a  month  after  the  first,  consisting  of  such  worms,  probably, 
as  were  not  sufiQciently  mature  to  spawn  in  October,  or,  it  may  be,  of 
an  other  species." 

Vn.  ARTHROPODS. 

MEROSTOMES. 

Tnlobite9. 

Edwards  (H.  Milne).  Compte  rendu  des  nouvelles  recherches  de  M.  Walcott  snr  la. 
stmctoie  des  Trilobites,  suivi  de  qnelqnes  considerations  sur  Tinterpretation 
des  faits  aassi  constates.  Avec  3  pi.  Ann.  So.  Nat.,  (6,)  Zool.,  t.  12,  Art.  No.  3. 
(33  p.). 

Schmidt  (Fr.).  Reyision  der  ostbaltisohen  silurischen  Trilobiten  nebst  geognostischer 
Uebersicht  des  ostbaltisohen  Silnrgeblets.  Abth.l.  Phacopiden,  Cheiruriden  und 
Encrinariden.  Mit.  16.  Taf.  Mem.  Acad.  St.  Petersburg.,  7.  Ser.,  No.  1.  (23T 
p.— M.  16.) 

Xipho9ura» 

Moaeley  (H.  N.).  The  Development  of  Limulas.    Ann.  &,  Mag.  of  Nat.  Hist.  (5),  y.  9, 

p.  412. 
Moaeley  (H.  N.).  Limulns.    Nature,  y.  25,  p.  582. 
Packard  (A.  S.,  Jr.).    Is  Limalus  an  Arachnid  t    Amer.  Naturalist,  y.  16,  p.  287-292; 

Ann.  &,  Mag.  of  Nat.  Hist.  (5),  y.  9,  p.  369-374. 

Is  Limultts  on  Arachnid  t 

An  abstract  of  Prof.  Bay  Lankester's  coBtention  that  '^Limnlas  [is]  an 
Arachnid"  has  been  reviewed  by  Professor  Packard.    It  is  recalled  that 
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Lunulas  differs  from  Arachnids  '<  in  having  trachea,  no  spiracles,  and 
no  Malphigian  tubes,"  and  <'  also  in  having  compound  eyes,  no  functional 
mandibles  or  maxillsB,"  &c.  Professor  Packard  especially  objects  to  the 
comparison  of  the  nervous  system  of  Limulos  with  that  of  the  Scorpion; 
in  reference  to  Professor  Lankester's  claim  that  '^  between  the  sixth  ab- 
dominal segment  and  the  spine  there  are  six  segments,"  he  ventures  to 
suggest  that  four  of  these  segments  are  purely  imaginary ;  in  opposition 
to  Professor  Lankester  <<  would  continue  to  regard  the  anal  spine  as  the 
telson";  repudiates  Professor  Lankester's  interpretation  of  the  natare  of 
the  compound  eyes,  the  respiratory  amellsd,  the  four  last  pair  of  biramoas 
respiratory  feet,  and  the  ^<  parabranchial  stigmata"  of  LimuluSj  and  cites 
the  alleged  discovery  of  a  naupliiform  larva  of  the  Japanese  Limulus  by 
Willemoes-Suhm. 

Professor  Mosely,  in  answer  to  Professor  Packnard,  renews  expression 
of  faith  in  the  views  of  Professor  Lankester  as  to  the  relationship  of 
Limulus  to  the  Arachnids,  and  shows  that  Willemoes-Suhm  was  mis- 
taken in  referring  this  naupliiform  larva  to  Limulus. 

CBUSTACEAKS. 
FAUNAa. 

Korih  America. 

Smith  (Sidney  I.)*  Oooasional  ooourrences  of  tropical  and  subtropical  species  of  De- 
capod Crustacea  on  the  coast  of  New  England.  Trans.  Conn.  Acad.  Arts  and 
8ci.,  V.  4,  p.  254-267. 

Reports  on  the  results  of  dredging  by  the  United  States  Coast  Surrey  steamer 

Blake.  Beport  on  the  Crustacea.  Part  I.  Decapoda.  Ball.  Mas,  Comp.  ZooL, 
▼.  10,  p.  1-108, 16  pL 

Europe, 

Joliet  (Lucien).  Observations  sur  quelques  Crust^bses  de  la  Medi tenant.  ArchiT. 
Zool.  Experiment.,  t.  10,  p.  101-120  (viz :  1.  Sur  une  troisi^me  esp^ce  da  g.  Ls- 
mippe,  L.  Duthiersii,  parasite  du  Paralcyonium  elegans  M.  Edw. ;  2.  Sor  roaage 
des  pieds  dorsanz  chez  les  Crustac^  Notopodes ;  3.  Un  exemple  de  Mim^tisiiier 
PonUmia  diaeona  n.  sp.) 

8ars  (G.  O.).  Oversigt  of  Norges  Crustaceer  med  forelbige  Bemaerkninger  over  de 
nye  eller  mindre  belsjendte  Arter.  I.  (Podophthalmata,Oumacea,Isopoda,Amplu- 
poda. )  Med.  6  autograph  PI.  (Christian.  Vidensk.  Selsk-ForhandL  1882,  No.  18.) 
(124  p.)    Note. — 576  sp.  are  enumerated  for  the  Fauna,  of  which  107  are  new. 

Aueiralia. 

Haswell  (Will.  A.).  Catalogue  of  the  Australian  stalk  and  sessile-eyed  Crustacea. 
Printed  by  order  of  the  trustees  [of  the  Australian  Museum  Sydney].  Sydnej, 
1882.    (8y,  xziy,  324  p..  Addenda,  Explan.  of  pi.,  4  pi.) 

SPBCZAL  GBOUPS. 

Brandkipode, 

Hexrick  (C«  L.)*  A  new  genus  and  species  of  the  Crustacean  family  LynoodaphnidA. 
Amer.  Naturalist,  t.  16,  p.  1006-1007,  pi.  16. 
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Hoek(P.  P.O.)-  Nonvelles  etudes  BUT  lea  Pyonogonides.  AyecSpL  Aroh.  Zool. Ex- 
periment, t.  9,  p.  445-^42. 

. .  Pycnogonides  da  Challenger.     Traduction  du  Resume  general  de  Tauteur. 

Arch.  Zool.  Experiment,  t.  9,  notCi  p.  xlix-lii. 

Bleebrecht(W.).  Beitrage  sur  Kenntnis  einiger  Kotodelphiden.  Mit.3Taf.  liittheiL 
Zool.  Station  Neapel,  3  Bd.,  p.  293-372.  ^ 

Edriophthalma,  * 

Koasmann  (B.).  The  Enianiaddae,    With  1  pi.    Ann.  and  Mag.  Nat.  Hist.  (5),  t.  10,  p. 

81-99. 
Mocquard  (C).  8ar  les  ampoules  pyloiques  dee  Crustaces  isopodes.    Compt.  rend. 

Ac.  Sc.  Paris,  t.  94,  p.  1208-1211. 
ScModte  (J.)|  et  Fr.  Meinert.    Symbolae  ad  Monographiam  Cjfmolhoarumf  Crostaceo- 

rum  Ispodum  Familiae.    II.  Anilocridae.  Cum  10  tab.    Katurhistor.   Tidsskr. 

(3,)  13.  Bd.  p.  1-166. 
Wals  (Bud.).  Ueber  die  Familie  der  Bopyriden  mit  besonderer  Bemcksichtigung  der 

Fauna  der  Adria.  liit.  Taf.    Wien.,  Alfr.  Holder,  1882.    (Arbeit.   Zool.    Inst. 

Wien.,  t.  4,  Hft.  2,  (p.  125-200.) 

Decapods, 

Vitzou  (Alexandre  N.).  Reoherches  sur  la  structure  et  la  formation  des  teguments 
chez  les  Crustae^  D^apodes.  Atcc  6  pi.  Archly.  Zool.  Experiment.,  t.  10,  p. 
451-676. 

Guppy  (H.  B.).  Note  on  the  co6oanut-eating  habit  of  the  Birgus  in  the  Solomon 
Qroop.—Proc.  Linn.  Soc.  N.  S.  Wales,  t.  7,  p.  661-665. 

Tropical  Orustiusea/M  in  Hew  England  ioaters. 

Crastaceans  of  varioas  kinds  are  apt  to  be  carried  tea  from  their  cus- 
tomary habitats,  especially  in  their  embryonic  stages,  by  currents  or 
other  causes,  and  Prof.  Sidney  I.  Smith  has  recorded  a  number  of  such 
Tisitants  to  the  coast  of  New  England.  Ten  species  of  Decapods  have 
been  thus  signalized,  the  most  noteworthy  of  which  are  the  common 
West  Indian  and  Southern  Ocypode  quadrata  or  arenaria^  Orapsua 
pictU8j  Pachygrap9U8  transveratiSy  and  Oalappa  marmorata.  The  Chrapisus 
(1  specimen)  and  Paehygrapaua  (4  specimens)  were  obtained  in  the  adult 
condition  from  the  bottoms  of  whalers  in  Provincetown  Harbor,  while 
the  Oeyopode  and  Oalappa  were  found  in  considerable  numbers,  in  the 
emryonio  stage,  at  Wood's  Holl,  Massachusetts. 

A  parasitic  Oirriped. 

To  the  numerous  and  remarkable  parasites  of  the  animal  kingdom  a 
strange  one  has  recently  been  added  by  Professor  Tozzetti,  of  Florence. 
A  small  pedunculated  cirriped  or  barnacle  {Omitholep€is  austrcdia)  has 
been  discovered  living  upon  the  ends  of  the  abdominal  feathers  of  a 
puffin — ^the  Priofinus  cinereus.  The  anomaly  arises  from  the  fact  that 
the  cirripeds  are  branchiferous,  and  especially  fitted  for  submarine  life, 
while  the  puffin,  although  a  waterfowl,  is  ^<  one  of  the  most  aerial  of 
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birds."  Nevertheless,  all  of  the  paffins  taken  in  the  South  Atlantic  and 
Indian  Oceans — ^nearly  a  hnndred — were  foand  to  be  infested  with  the 
cirripeds. 

Cocoanut-eating  Grabs. 

It  has  long  been  known  that  a  large  teirestrial  relative  of  the  hermit- 
crabs,  known  as  Birgus  latrOj  inhabiting  the  Philippine  Islands,  feeds 
on  cocoanuts,  and  Darwin,  in  his  Voyage  of  a  Naturalist  (ed.  1860,  p. 
468),  has  recorded  the  observations  on  its  attack  on  the  bask  of  the 
uut  made  by  an  English  resident  of  Keeling  Island.  Mr.  Gappy  has 
lately  found  on  an  uninhabited  islet  of  the  Solomon  Group  a  species 
supposed  to  be  the  Birgus  latros  and  recorded  his  observations.  He 
found  an  individual  about  15  inches  long,  which  had  apparently  "not 
only  husked  the  shell,  but  also  broken  the  hole  at  the  eye-hole  end  of 
the  nut"  itself:  in  confinement  it  did  not  actually  accomplish  such  a 
feat.  ^<  On  one  occasion  the  Birgus  was  surprised  with  the  nut  between 
its  large  claws;  but  notwithstanding  that  no  other  food  was  offered  to 
it  for  a  day  and  a  half,  it  did  not  attempt  to  strip  off  the  bark ;  so  the 
operation  was  done  for  it,  and  a  small  hole  was  knocked  in  the  top  of  the 
shell."  The  Birgus  was  kept  alive  by  Mr.  Guppy  for  three  weeks,  and 
<^  its  appetite  for  cocoanuts  continued  unimpaired  to  the  last  day  of  its 
life."  It  consumed  about  two  nuts  in  three  days,  or  at  the  rate  of  aboat 
250  a  year.  <<  Other  foods,  such  as  bananas,  were  offered  to  it,  but  were 
left  untouched." 

It  may  be  here  noted  that  the  stomachal  armature  of  Birgus  has  been 
recently  described  by  Mr.  Mocquard  in  the  Annales  des  Sciences  Ifa- 
turelles. 

ARACHNIDS. 

General. 

Bertkau  (Ph.)  Ueber  das  Cribelliim  and  Calamistrum.  Ein  Beitrag  snr  HiBtiologie, 
Biologle  and  Rystematik  der  Spinnen.  Mit  AbUd.  Aroh.  f.  Natnigesch.,  4& 
Jahrg.,  pp.    316-363. 

MacLeod  ( Jnl. )  Becherohea  snr  la  fitraotnre  et  la  signification  de  I'apparoil  iwpiiatoin 
des  Arachnides.   Aveo  fig.    Ball.  Aoad.  So.  de  Belgique,  (3, )  t.  3 ;  pp.  779-793. 

FAUNAS. 

Europe. 

Cambridge  (O.  P.).  Notes  on  British  Spiders,  with  descriptions  of  three  new  spedei 
and  characters  of  a  new  genns.  Ann.  Mag.  Nat.  Hist.,  (6),  v.  9,  pp.  M3,  pi.  ly 
1882. 

Auetralia. 

Koch  (L.).  Die  Arachniden  Anstraliens  noch  der  Natnr  besohrieben  and  abgebUdet 
Fortgesetst  von  Graf  E.  KeyserUng.  30  Lief.  Ntimberg,  Baner  &  Baape,  ]68i 
(4P.  M.  9.). 

8PXCIAL  QBOUPfl. 

JoarioM. 

Kramer  (P.)  Ueber  Gamasiden.  Mit  2  Taf.  Archly  t  Natargeach.,  4a  Jahig^  PP> 
374- 434. 
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Araneians, 

Emerton  (J.  H. ).    New  England  Spiders  of  the  family  TherididaB.    Trans.  Conn.  Acad. 

Arts  &  Sc,  V.  6,  pp.  (86)  with  24  pi. 
Campbell  (F.  Maule).    On  a  probable  case  of  Parthenogenesis  in  the  House-Spider 

(Tegenaria  Gnyonii).     Joum.  Linn.  Soo.  London,  Zool.,  v.  16,  pp.  536-^9. 

Spiders  of  Oreat  Britain, 

The  Bev.  O.  P.  Oambridge  completed,  in  1881,  the  publication  of  a 
monograph  on  the  ^'  Spiders  of  Dorset "  (in  the  Proceedings  of  the  Dorset 
Natural  History  and  Antiquarian  Field  Olub),  and  in  a  subsequent 
article  has  added  several  other  species,  and  given  the  statistics  of  the 
Arachnid  fauna  of  Great  Britain.  It  appears  therefrom  that  ^^  thd  num- 
ber of  spiders  recorded  in  Great  Britain  and  Ireland  is  520 ;  but  there  is 
little  doubt  that  this  number  might  be  considerably  increased  by  diligent 
search  in  many  as  yet  untried  localities,  especially  when  we  consider 
that  a  small  area  of  Dorsetshire  alone  has  produced  nearly  400  species." 

New  England  Theridiid  Spiders. 

An  illustrated  monograph  of  the  spiders  of  the  family  of  Theridiids 
inhabiting  New  England  has  been  published  by  Mr.  J.  H.  Emerton, 
almost  the  only  student  of  the  spiders  in  the  United  States.  As  might, 
therefore,  be  expected  from  a  field  so  little  cultivated,  a  very  large  pro- 
portion of  the  species  was  previously  undescribed.  One  hundred  and 
thirty-four  species  of  the  family  have  been  described  and  illustrated 
by  Mr.  Emerton,  and  of  these  no  less  than  85  were  "  new.^' — (Verrill  in 
A.  Jr.  S.,  (1,)  V.  24,  p.  477.) 

INSECTS. 
OBXERAL. 

Syatematic, 

Anatin  (£.  P.).    A  Manual  of  Entomology.    Directions  for  colleotinif,  preparing,  and 

mounting  insects  of  all  orders.    Boston.    (12mo.) 
Brehm  (A.  E.).    Merveilles  de  la  Nature.    Les  Insectes.    £dit.  fran^.  par  J.  Eunokel 

d'Hercnles.    2-6.  s€r.      Livr.  11 1&  60.    Paris,  J.  B.  Bailli^re  et  fils,  1882. 
Camerano  (Lor.)    Anatomia  degli  Insetti.    Con.  57,  figure  .  .  .  e  nove  tav.  dopp.  in 

fotolit.    Torino,  Loescher,  1882.     (8to.  viii,  251  pp.) 
HocejoyBosillo  (J.)  Manual  deEntomologia.  Tom.  1.   Madrid,  1882.   (8vo.,  248pp.) 
Karsch  (A.).    Die  Losektenwelt.    £in  Taschenbuch  zu  entomologischen  Excursionen 

fUr  Lehrer  und  Lernende.    2.  Aufl.    Leipzig,  O.  Lenz,  1882.   (Svo.) 

PeriodioaU, 

Annales  de  la  Soci^td  Entomologique  de  France.    5  s^r.,  t.  12,  Paris,  1882.    (Svo.) 
BuUettino  della  Society  Entomologica  Italiana.    Anno  xiy.    Firenze,  1882.    (8vo.) 
Entomologiske  Tidskrift.    Utgifv.  af  Jac.  Sp&ngberg.  1882.    Stockholm,  1882.    (8vo.) 
Mittheilungen  der  Schweizerischen  Entomologischen  Gesellsohafb.    Bulletin  de  la 

Soci^t^  Entomologique  Suisse,    v.  7.    Sohaffhausen,  1882.    (8vo.) 
Fapilio.    Organ  of  the  New  York  Entomological  Club.    y.2.    New  York,  1882.    (8yo.) 
Psyche.    Organ  of  the  Cambridge  Entomological  Club.    y.  4.    Cambridge,  Mass., 

1882.    (Bvo.) 
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Soci^t^EntomologiquedeBelgique.    Comptes-rendos  des  sdanoeB.    3.86r.    Braxelles 

1882.    (8yo.) 
Stettiner  Entomologiaohe  Zeitnng.    43.  Jahrg.    Stettin,  Grobnuum,  1888L    (Sro.) 
Zeitflohrift  flir  Entomologie.    HeranBgegeben  Yom  Yerein  fllr  Bohleaiaohe  loBeoten- 

knnde  zn  Breslaa.    Neue  Folge.    Breslau,  Manuohke  &  Berendtin  Comm.,  1882. 

(8vo.) 

Barrett  (Charles  G. ).   The  Influence  of  Meteorological  Conditions  cm  Insect  Life.  En- 

tomolog.  Monthly  Mag.,  v.  19,  p.  1-8. 
Bennett  (Alfred).    On  the  Constancy  of  Insects  in  their  visits  to  Flowers.  Report  51. 

Meet.  Brit.  Assoc.  Ady.  Sc.,  p.  687-668. 
Graber  (Vitas).  Die  chordotonalen  Sinnesorgane  n.  das  Geh5r  der  Insecten.  11.  Fhy- 

siologischer  Theil.  Mit4  Hokschn.    Arch.  f.  mikroskop.  Anat.y81.  Bd.,  p.  6&- 

145. 
Hagen  (H.  A.).  On  the  Color  and  Pattern  of  Insects.    Proc  Amer.  Acad.  Arts  and  Sc 

V.  17,  p.  234-267. 
Mtlller  (Fritz).  On  some  difficult  cases  of  mimicry.    Nature,  y.  SB,  p  436. 
MUller  (Hermann).    Weitere  Beobachtungen  fiber  Befruchtung  der  Blumen  dureh  In- 
secten. III.  Mit  2  Taf.     Yerhandl.    naturhist.  Yer  preuss.  RheinL  u.  Wertf. 

Bonn. 
Plateau  (Felix).    Recherches  exp^rimentales  sur  les  mouyements  respiratoires  des 

Insectes.    Bull.  Acad.  Sc.  Belgique  (3),  t.  3,  pp.  727-737. 

Eoanomiodl  entomology, 

Hagen  (H.  A.).  Experiments  with  yeast  in  destroying  Insects.  Canad.  Entomologist, 
1882.  pp.  3&-d9. 

Packard  (A.  S. ;,  Jr.,  Insects  injurious  to  Forest  and  Shade  Trees.  U.  S.  EntomoL  Corn- 
miss.  Bull.  No.  7.    Washington,  1881.  (8yo.,  275  pp.,  100  fig.) 

FAUNAS. 

JEurope. 

Erichson  (W.  F.),  H.  Schaum,  etc.    Naturgeschichte  der  Insecten  DeutsohlandB.   I. 

Abtheil.  Coleoptera.  3.  Bd.  3  Abtheil.,  1.  Lief.  Bearbeitet  yon  Edm.  Beitter. 

Berlin,  Nicolai,  1882.    (8yo,  yi,  298  pp.    M.  4.  50.) 
Fairmaiie  (L^on).  Histoire  natnrelle  de  la  France.  8.  PiCrtie;  Col^pttoes.  Avee  37 

pi.  et.  fig.    Paris,  DeyroUe,  1882.  (8yo.,  381  pp.) 
Wood  (J.  G.).    Common  British  Insects,  selected  from  the  Typical  Beetles,  Moths, 

and  Butterflies  of  Great  Britain.    With  120  fig.  by  E.  A.  Smith,  engrayed  by  G. 

Pearson.    London,  Longmans,  1882.  (8vo.,  292  pp.  3«.  6d.) 

Fotsil  Insects, 

Beichmilller  (J.  Y.).  Fossile  Insecten  aus  dem  Diatomeensohiefferyon  Kutsehlin  bei 
Bilin,  Bohmen.  Mit  1  Taf.  Halle,  Leipzig,  W.  Engelmann  in  Comm.  1881.  (1888. 
4^^.  aus:  Nova  Acta  Acad.  Leop.  Carol.,  yol.  42,  No.  6,  293-331  pp.  M,  3. 

SPECIAL  GROUPS. 

Myriapods, 

( Protosyngnaths, ) 

Boudder  (Samuel  H.).  The  affinities  of  PaUBoeampa  Meek  and  Worthen  as  eyidenoe 
of  the  wide  diyersity  of  tyx>e  in  the  earliest  known  Myriapods.  Amer.  Jonm.  8a,t 
(3,)  y.  24,  pp.  151-170;  Ann.  and  Mag.  Nat.  Hist.,  (5,)  y.  10,  pp.  286-295. 
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(ArcMpolj^odB.) 

Sondder  (Samuel  H.).  Arohipolypoda,  a  suboidinal  type  of  spined  Myiiapods  from 
the  Carboniferous  Formation.  With  4  pi.  Mem.  Boston  Soc.  Nat.  Hist.,  y.  3,  pp. 
143-182. 

(Chihpode,) 

» 

Yogee  (Ernst).  Das  Respirationssystem  der  Scutigeriden.  ZooL  Ans.,  5.  Jhg.,  pp. 
67-69. 

Hexapodi, 

Tasohenburg  (Otto).  Die  Mallophagen,  mit  besonderer  Berllcksichtigung  der  yon 
Dr.  Meyer  gesammelten  Arten  sysematisoh  bearbeitet.  Mit  7  Taf.  Koya  Aota 
Acad.  Cam.  Leop.  Carol.,  y.  44,  Ko.  1. 

Orikopien. 

Berlese  (Ant.).     Osseryazioni   sulla  anatomia  descrittiya  del    QryUu9  eaimpe$M8, 

Con  4  tay.    Atti  Soc.  Yen.-Trent.  Padoya,  y.  7,  pp.  200-299.* 
Brogniart  (Charles).    Obseryations  snr  la  mani^re  dont  les  Mantes  oonstmisent  lenrs 

oothdques ;  sur  la  structure  des  ooth^ques ;  sur  F^loSion  et  la  premiere  mne  des 

laryes.    Ann.  Soc.  Entomol.  France  (6),  1. 1,  pp.  449-452. 
Brunner  yon  Wattenwyl  (C. ).    Prodromus  der  europfiischen  Orthopteren.    Mit  11 

Tad  u.  1  Earte.    Leipzig,  W.  Engelmann,  1882  (8yo.,  zxzii,  466  pp.  M.  18). 

Phylloxera. 

Congr^  international  phyllox^riqne  de  Bordeaux.    (Edit^  par  Feret  k  Bordeaux  et 

Masson  k  Paris.    Prix:  5  fr.)    Compte  rendu  in  Les  Mondes  (Moigno)  (3)  t.  1, 

No.  9,  pp.  304-305. 
Du  Mesnil  (Bar.  Eng.)  Nouyel  essai  centre  le  phylloxera,  lettre  (17  f$y.  1882).    Les 

Mondes  (3),  t.  1,  pp.  302-303. 
Girard  (Maurice).  Le  phylloxera.  3.  Edit.  Ayec  grayures  et  carte.  Paris,  Hachette  et 

Co.,  1882.    (8yo.,  120  pp.) 
Marion  (A.  F.).    Application  du  sulfure  de  ca^bone  an  traitement  des  yignes  phyl- 

loxISr^es.    Bapport  sur  les  trayaux  des  ann^es  1880  et  1881  et  sur  les  r^ultats  ob-> 

tonus  en  grande  culture.    Paris,  1882.    (4to.,  141  pp.,  4  pi.) 

pMeudoneuroptert. 

Hagon  (H.  A.).  The  tarsal  and  antennal  characters  of  Psaeida,  Entomolog. Monthly 

Mag.,  yol.  19,  June,  pp.  12-13. 
.     Beitrage    zur  Monographic  der  Psociden.  Stettin.  Entomolog.  Zeit.,  1882 

pp.  265-300. 

Yayssi^re  ( Alb.).  Recherches  sur  Vorganisation  des  laryes  des  eph€m6riens.  Ayec  11  pi. 
Ann.  Sci.  Nat.,  Zool.  (6),  1. 13,  Art.  1  (137  pp.) 

Homopiert, 

Pasooe  (Francis  P.).  Note  on  the  classification  of  the  Homoptera.  Ann.  A  Mag.  of 
Nat.  Hist.  (5),  y.  9,  pp.  424-425. 

Coleopters. 

Allard  (Em.).   Essai  de  classification  des  Blapeides de  Panoien  monde.   3.  P.  Ann.  Soo. 

Entomolog.  France  (6%  t.  l,pp.  493-526. 
Burgess  (Edward).    Structure  of  the  mouth  in  the  lanra  of  DytiBout.     Proc.  Boston 

Soc.  Nat.  Hist.,  y.  21,  pp.  223-228. 
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Borre  (A.  Preadh.  de).    Analyse  et  R^sum^  d'an  M^moire  de  G.  H.  Horn,  on  the  genera 

of  CarabidiOi  etc.    Soc.  Entomolog.  Belg.  Compt.  rend.  (3),  p.  Ix,  Ixziii. 
Dohm  (C.  A.).    Geo.  Horn's  Carahida  besprochen.    Stettin.  Entomolog.  Zeit.,  1882, 

pp.  301-305. 
Fairmaire  (L6on).    Essai  snr  les  Col^opt^res  des  lies  Yiti  (Fidgi).    (Suite  et  Fin.) 

Ann.  Soo.  Entomolog.  France  (6)^  1. 1,  pp.  461-492. 
Horn  (G.  H. ).    On  the  'genera  of  CarahidaSf  with  special  reference  to  the  fiBMma  of 

Boreal  America.    Philadelphia,  1882.    (Svo.,  106  pp.,  8  pi.) 
Horn  (G.  H. ).    Revision  of  the  species  of  Poljfphylla  of  the  United  States.    With  2  pL 

(Philadelphia),  1882.    8vo.  (18  pp.) 
Horn  (G.  H.).    Synopsis  of  the  Silphidcs  of  the  United  States,  with  reference  to  the 

genera  of  other  countries.    With  3  pi.    (Philadelphia),  1882.    8to.  (104  pp.). 
Jayne  (Horace  F.).    Revision  of  the  DermestidsB  of  the  United  States.    Proo.  An. 

PhU.  Soc,  V,  20,  pp.  343-377,  pi.  14. 
Kraatz  (G. ).    Revision  der  enropaisch-syrischen  Arten  der  Melonthiden-Gattnng  Sop- 

lidia  Hope.    Dentsch.  Entomolog.  Zeitschr.,26.  Jahrg.,  pp.  33-42. 
Lidth  de  Jende  (Theod.  Will.  van).     De  Spijsverteringsorganen  der  Phythophage 

Lamellicomienlarven.    Med  1  pi.    Proefschr.    Utrecht,  Kemink  &  Zoon,  1862. 

(8vo.,  52  pp.) 
Redtenbacher  (L. ).    Tables  .dichotomiqnes  ponr  Bervir  k  la  determination  dee  fsmiilea 

et  des  genres  de  Col^pt^res  d'Enrope.    Bruxelles,  1882.    (8vo.,  146  pp.) 
Reitter  (Edm.).    Besprechnng  von  Horn.    Revision  of  the  Nitidolids  of  the  U.S. 

Dentsch.  Entomolog.  Zeitschr.,26  Jahrg.,  pp.  165-170. 
Riley  (C.  V.).    Further  notes  on  the  imported  Cloverleaf  Weevil  {Ph}fioMmu»  ihmo- 

iatus).    Amer.  Naturalist,  v.  16,  pp.  248,249. 

Hymenopters, 

Bassett  (H.  F.).    Arrangement  of  N.  A.  Cynipidte,  by  Dr.  Mayr.    Amer.  Natnnlisti 

V.  16,  p.  329. 
Bridgman  (John  B.)  and  Edw.  A.  Fitch.     Introductory  Papers  on  lohnenmonide. 

No.  II.    Ichneumonidffi  (contin.).    Entomologist,  v.  15,  pp.  78-85. 
Cameron  (Peter).    A  Monograph  of  the  British  Rhytophagons  Hymenoptera  {T^- 

thredOf  Sirex,  and  Cynips  Linn6).    Vol.  1.    London,  Ray  Society,  1882.    (Svo.,  vii, 

340  pp.,  21  pi.) 
Kirby  (W.  F.).    List  of  Hymenoptera,  with  descriptions  and  figures  of  the  typical 

specimens  in  the  British  Museum.    Vol.  1.    Tenthredinidie  and  Siricids.     Lon- 

dpn,  1882.    (8vo.,  xxviii,  450  pp.,  38  «.) 
Kriechbaumer  (J.).    Ichneumonidon  Stndien.    Katler's  Entomolog.  Nach.,  1881,  pp. 

117-120;  133-137;  1882,  pp.  122-129. 
Lewis  (D.  M.).    Sound-producing  Ants.    Nature,  v.  25,  p.  266. 
Lubbock  (Sir  John).    Ants,  Bees,  and  Wasps;  a  Record  o^  Observations  on  the  Social 

Hymenoptera.     London,  Kegan  Paul  &,  Co.,  1882.    (8vo.,  with  colored  plates. 

International  Scientific  Series,  vol.  xl. ) 
Riley  (C.  V.)    List  of  North  American  Cynipidas.    Amer.  Naturalist,  vol.  16,  p.  246. 
Riley  (C.  V.)    The  Utilization  of  Ants  in  Horticulture.    Nature,  v.  26,  p.  126. 
Schmiedeknecht  (H.  L.  Otto).    Apidas  europese  per  genera,  species  et  varietates 

dispositsB  atque  descriptae.    Acced.  tabul»  incis.    Fasc.  1  et  2.    Gamperda  (Ber- 
lin, Friedlander  &  Sohn),  1882.    (8vo.,  pp.  1-122,  6  Taf.    M.  14.) 

Dipters, 

Becher(Ed.).    Zur  Kenntnis  der  Mundtheile  der  Dipteren.    Mit4Taf.    Denkachr.d. 

Akad.  d.  Wiss.  Wien.,  Math.  nat.  CI.,  45  Bd.,  pp.  123-162. 
Dimmock  (George).    Anatomy  of  the  Mouth-parts  and  of  the  suctorial  apparatus  of 
Culex,    With  1  pi.    Psyche,  v.  3,  pp.  231-241. 


ZOOLOGY.  687 

Williston  (S.  W. ).    Contribation  to  a  knowledge  of  Korth  American  SyrphidsB.    Pioo. 
Am.  Phil.  Soc,  v.  20,  pp.  279-332. 

Lepidopiert. 

Berg  ( F.  B. ).   Schmetterlingsbuch.    Ganzlich  nngearbenitet  nnd  yermehrt  von  H.  Yon 

Heinmann,  Nea  dnrchgeaehen  nnd  erganzt  von  Dr.  Wilh.  Stendel.    6  Anfl.  1-3. 

Lief.    Stnttgart,  Jnl.  Hoffmann.    1882.     (4to.  each  M.  1.50. ) 
Distant  (W.  L.).    Rhopalooera  Malayana;  a  Description  of  the  Butterflies  of  the 

Malay  Peninsula.    Part  I.    London,  1882.    (4to.,  28  pp.,  4  pi.) 
Grote  (Augustus  Badcliff).    An  Illustrated  Essay  on  the  Noctuid»  of  North  America^ 

with  a  colony  of  butterflies.    London,  Van  Voorst,  1882.    (8vo.) 
Heylaerts  (F.  J.  M.,)  fils.     Essai  d'nne  Monographic  des  Psy chides  de  la  Faune 

Enrop^enne,  pr^6d6  de  considerations  g^n^rales  sur  la  famille  des  Psychides.    1, 

Partie.    Ann.  Soc.  Entomolog.  Belg.,  t.  3.5,  pp.  29-73. 
Kirby  ( W.  F.).    European  Butterflies  and  Moths.    With  61  colored  plates,  based  upon 

Berge's  Schmetterlingsbuch.    London,  Cassell,  1862.    (4to.,  486  pp.,  35  8.) 
Lindeman  (K.).    Coleophora  Tritici,  ein  neues  schadliches  Insect.     Bull.  Soc.  Imp. 

Nat.  Moscon,  t.  56,  pp.  39-42. 
Biley  (C.  V.).    Probable  Sound  Organs  in  Sphingid  Pupae.    Amer.  Naturalist,  y.  16, 

pp.  745,  746. 
Biley  (C.  V.).    The  Silk- worm ;  being  a  brief  Manual  of  Instruction  for  the  produc- 
tion of  Silk.    Withillnstr.  Washington,  1882.    (8yo.,Dept.  of  Agriculture.   Special 

Report  No.  11,  2d  edition.) 
Scudder  (Samuel.  H.).    Fragments  of  the  coarser  Anatomy  of  Diurnal  Lepidoptera. 

Psyche,  v.  3,  pp.  26^-275 ;  295-298 ;  307-309. 
Selyatico  (Silvestre.).    SuUo  syiluppo  embrionale  dei  Bombici.    Con  7  tay.    BoUet.  di 

Bachicoltura.    Anno  8,  pp.  79-115. 
.    Sur  le  d^yeloppement  embryonnaire  des  Bombyciens.    Ayec  1  pL    Jour,  de 

Microgr.,6.    Ann.,  pp.  167-172;  216-223. 
Zimmermann  (Carl).     Die  VariabiUtat  der  Schmetterlinge  in  ihren  yerschiedenen 

Entwickelungsstadien  und  der  biologische  Worth  yon  Form,  Farbe,  nnd  Zeinchnnitg. 

Verhandl.  Yer.  f.  Naturwiss.  Hamburg,  5  Bd.,  pp.  58-62 ;  66-68. 

A  new  order  of  Myriapods. 

In  1865  Messrs.  Meek  and  Worthen  described  a  peculiar  genus  of 
articulates  based  on  a  specimen  found  in  the  carboniferous  forma- 
tion of  Illinois  and  named  it  PalsBOcampa.  They  referred  the  new  type, 
with  some  hesitation,  to  the  class  of  worms.  Other  specimens  have 
been  lately  examined  by  Mr.  S.  H.  Scudder,  and  that  naturalist  came 
to  the  conclusion  that  the  old  type  was  neither  a  worm  nor  caterpil- 
lar, but  really  belonged  to  the  group  of  Myriapods,  and  represented  in 
that  group  a  previously  undifferentiated  order,  which  has  been  named 
Protosyngnatha.  Mr.  Scudder  was  led  by  the  study  of  this  type  to  the 
conclusions,  (1)  that  in  this  ancient  Myriapod,  as  old  as  any  with  which 
we  are  acquainted,  we  find  dermal  appetidages  of  an  extraordinary  high 
arganizationj  more  complicated  than  anything  of  the  sort  found  in  liv- 
ing arthropods;  and,  (2)  that  at  the  early  period  when  it  lived  the 
divergence  of  structure  among  Myriapods  was  as  great  as  it  is  to-day. 
The  bearings  of  these  facts  are  discussed  at  length  by  Mr.  Scudder. 
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Mimicry  by  plume-motha. 

The  plume-moths  have  wings  cleft  into  feathery  plames,  and  when 
flying  remind  one  of  drifting  thistle-down.  Mr.  J.  E.  Taylor  recalls  that 
of  about  twenty  species  of  Pterophprus  whose  larval  habits  are  known, 
one-half  feed  on  compoeKte  plants  having  plumed  seeds,  and  it  is  there- 
fore suggested  that  the  wings  of  the  moths,  mimicking  the  down,  must 
be  protective  to  females  when  depositing  their  eggs,  as  well  as  when 
they  are  flying. 

vm.  MOLLUscoms. 

POLYZOAK8. 

Barrois  (Jules).  Embryog^nie  dee  Bryozoaires.  Eaeai  d'nne  thterie  g€n^rale  da 
d^yelopement  basSe  snr  T^tude  des  metamorphoses.    Avec  1  pi.    Jonrn.  de  TAnai. 

.  etde  la  Physiol.,  1882. 

— •  Embryogeny  of  the  Bryozoa ;  an  attempt  at  a  general  theory  of  their  devel- 
opment, [etc.  ]    With  1  pi.    Ann.  &,  Mag.  Nat.  Hist.  (5),  p.  265-279,  p.  388-403,  pi  14. 

Jnlien  (J.)  Note  snr  nne  nonyelle  division  des  Bryozoaires  cheilostomiens.  Ball. 
Soc.  Zool.  France,  6.  Ann.,  pp.  271-285. 

Hicks  (Thomas).  On  certain  remarkable  modifications  of  the  avicnlarinm  in  a  species 
of  Polyzoan;  and  on  the  relation  of  the  vibracnlnm  to  the  avicnlarinm.  Aon. 
and  Mag.  Nat.  Hist.,  (5,)  v.  9,  pp.  20-25. 

M'Intosh  (W.  Carmichael.)  Preliminary  notice  of  C^phalodiscns,  a  new  type  allied 
to  Prof.  Allman's  Rhabdopleura,  dredged  by  H.  M.  8. ''  Challenger.''  Ann,  and  Msg. 
Nat.  Hist.,  (5,)  v.  10,  p.  337-348. 

A  new  Rhabdapleuran. 

A  new  genus  of  Ehabdopleurse,  an  order  of  Polyzoans  hitherto  only 
ki^own  through  one  genus — ^Bhabdopleura — ^has  been  made  known  by 
Professor  Mcintosh.  It  has  been  named  Gephalodiscus.  It  is  especially 
distinguished  by  remarkable  branchial  or  tentacular  plumes  and  by  the 
perfectly  free  condition  of  the  polypides.  It  may  be  added  that  Profes- 
sor Lankester  visited  Korway  in  August  expressly  to  study  Bhabdo- 
pleura,  and  was  successful  in  fin\ling  it  in  considerable  numbers  and 
under  favorable  conditions. 

Variations  of  the  avicularium  in  Polyzoans. 

As  the  Bev.  Thomas  Hincks  well  remarks,  ^'  The  homology  between 
the  curious  avicularlan  [or  bird-head-like]  appendage  which  is  present 
on  so  many  of  the  chellostomata  and  the  zocBcium  with  its  cootained 
zooid  has  been  amply  demonstrated  and  is  now  generally  admitted. 
Indeed  the  rudimentary  or  primary  forms  of  the  or^an  exhibit  so  slight 
an  amount  of  divergence  from  the  ordinary  cells  that  we  have  no  diffi- 
culty in  recognizing  the  morphological  relationship  between  the  two; 
and  from  this  starting  point  a  series  of  transitional  forms  conducts  ns 
to  the  most  highly  specialized  term,  in  which  the  zocecial  type  is 
efTectually  marked."  Further,  <Hhe  avicularium  with  more  or  less 
elongated  mandible  is  a  step  towards  the  second  of  the  appendicalar 
organs  with  which  the  Gheilostomatons  Polyzoa  are  furnished,  the 
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vibraoulumJ*  Transitions  between  these  two  types  have  even  been 
found  in  one  species  of  Polyzoan,  the  abiqnitons  Microporella  ciliata. 
In  specimens  from  the  Queen  Charlotte  Islands  the  following  modifi- 
cations were  found :  (1)  "  ordinary  avicularium  with  pointed  beak^ ; 
(2)  *<  avicularium  with  the  mandible  elongated  into  a  spine";  (3)  << avicu- 
larium with  the  spinous  mandible  supporting  a  membranous  flapper"; 
and  (4)  ^'vibraculoid  structure  with  tall,  well-developed  seta  and 
partially-modified  beak." 

BBAOmOPODS. 

General, 

Beminelen  (J.  F.  van).  Over  den  Bonw  der  Schelpen  van  BraoMopoden  en  Chitonen. 
Med  1  pi.    Acad.  Proefisohr.    Leiden,  Brill,  1882.    (8yo.  103  pp.) 

.    Unterenchnngen  ttber  den  anatomischen  nnd  histologischen  Ban  der  Bra- 

chiopoda  testicardinia.    Mit  5  Taf.    Jena.  Zeitschr.  f.  Natarwias.,  17.  Bd.,  pp. 
88-161. 

Belationa  of  the  Brachiapods. 

For  the  benefit  of  such  as  may  desire  to  become  acquainted  with  the 
literature  of  Brachiox)odology,  it  is  fit  to  state  here  that  Van  Bemmelen's 
article  on  the  anatomical  and  histological  structure  of  the  Brachiopods 
is  directed  in  part  to  the  attempt  to  prove  an  intimate  relationship 
between  that  class  and  the  worms.  It  is  claimed  that  instead  of  being 
allied  to  the  Mollusca,  the  Brachiopods  <<  appear  to  present  the  closest 
resemblance  to  the  Ghsetognatha.  Not  only  do  the  ectoderm,  enteric 
canal,  and  the  body-cavity  present  just  the  same  developmental  history, 
but  in  both  we  observe  a  feeble  development  of  connective  tissue ;  the 
only  difEerentiation  in  this  layer  is  the  formation  of  supporting  fibres." 
It  is  concluded  that  ^^the  important  differences  are  the  possession  by 
the  Brachiopod  of  a  shell  and  of  a  stalk)  but  the  former  has  been  shown 
to  be  merely  a  thickening  of  the  cuticle,  and  the  secondary  value  of  the 
latter  is  shown  by  the  differences  between  the  Testi-  and  Ecardines." 
(J.  R.  M.  S.,  (2,)  V.  3,  p.  338-560.) 

Dr.  Van  Bemmelen's  facts,  so  far  as  given  by  the  abstract,  appear 
OD  the  whole  to  be  well  enough,  but  his  use  and  collocation  of  them 
scarcely  seem  justifiable  on  principles  of  sound  logic  and  the  facts  con- 
travening his  postulate  have  scarcely  been  sufficiently  considered. 

IS.  MOLLUSES. 

Oeneral  works. 

Fiaoher  (Paul).  Manuel  de  Conchyliologie  on  histoire  natnieUe  dee  Mellnaqnes  vi- 
vants  et  foesiles.  Faso.  iy  (C^phalopodee).  pp.  305-416,  fig.  105-801.  Paris,  F. 
Savy,  188S.    8to. 

Kobelt  (Wilhelm).  Kataloge  lebender  MoUnskei:  (Fueue  Lam.,  Piaania  Biv.,  Pollia 
Gray,  Melula  H.  et  A.  Ad.,  BuecinepaU  Jefl^.,  Neohuodnnm  £.  A.  Sm.,  CMaMdota 
Marts.,  Clavella  Sws.,  Desm&ulea  Gray).  Jahrb.  deatsoh.  Malakozool.  Ges.,  9. 
Jahrg.,  pp.  8-29. 
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MartenB  (Edoaard  von).  Conchologiscbe  Mittbeilungen,  als  Fortaetzang  der  Not!- 
tales  conchologicse.  Kassel,  Th.  Fischer,  1^81.  (8vo.  Bd.  I,  yiii,  101  pp.,  18Taf. 
M.  22.    Bd.  II,  Heft.  1,2,  pp.  103-128.  Taf.  21-24.    M.  8.) 

Martini  und  Chemnitz  (Systematisches  Conchylien-Cabinet  von  ) ;  neue  reichTer- 
mehrte  Aosgabe  [etc.],  forgesetzt  von  Dr.  W.  Kobelt  und  H.  C.  WeinkaniL  314. 
Lief.  [etc.  J    Niimberg,  Bauer  u.  Raspe,  1882.    (4to.    M.  9,  each.) 

Pfeififer  (Louis).  Malakozoologische  Blatter.  Forgesetzt  yon  8.  Clessin.  5.  Bd., 
Bog.  7,  etc.    Kaasel,  Th.  Fischer,  1882.    (tfro.) 

Tryon  (George  W.),  jr.  Manual  of  Conchology,  structural  and  systematic.  With  il- 
lustrations of  the  species.  Vol.  IV.  Philadelphia,  Author,  1882.  (8vo.  CoL,  t^; 
plain,  |12.) 

.    Structural  and  systematic  Conchology.    An  introduction  to  the  study  of  tha 

Mollusca.    Vol.  L    Philadelphia,  Author,  1882.    (8yo.) 

Journals, 

Journal  de  Conchy liologie  [etc.],  public  sous  la  direction  de  H.  Crosse  et  P.  Fiflcher. 
[t.  30,  or]  3.  B^r.,  t.  xxii.    Paris,  H.  Crosse,  1882.    (8vo.) 

Journal  (The)  of  Conchology.    v.  4.    London,  D.  Bogue,  1882.    (8vo.) 

Proc^yerbauz  des  stances  de  la  Soci^t^  Royale  Malacologique  de  Belgique.  t  sL 
Ann^  1882.    Bruxelles,  la'^^.    (8yo.) 

Morphology, 

Simroth  (H.)  Ueber  das  Nervensystem  und  die  Bewegung  der  deutschen  Binoen. 
schnecken.  Mit  1  Taf.  Progr.  Realschule  II.  Ordn.  Leipzig,  1882.  (Progr.  No. 
503),  pp.  a-29. 

Cattaneo  (Giao.)  Le  Colonie  lineari  e  la  Morfologia  del  Molluschi.  Con  ISincis.  in 
legno  e  2  tav.  oromolit.    Milano,  frat.  Dumolard,  1882.    (8yo.,  xxiv,  420  pp.) 

— .  IndividualitJi  del  Molluschi.  Commnnic.  preyentiva.  Boll.  Scientif.  Magid) 
Zoja,  etc.    Anno  .4.  pp.  659-661. 

Faunas, 

{North  America,) 

Verrill  (A.  E.).    Catalogue  of  Marine  Mollusca  added  to  the  Fauna  of  New  England 

during  the  past  ten  years.    With  6  pi.    Trans.  Connecticut  Acad.,  y.  5,  pp.  447- 

587. 
'  Notice  of  recent  additions  to  the  marine  Inyertebrata  of  the  north-eastern 

coast  of  America  [etc.].    Part  lY.    Additions  to  the  deep-water  Mollusca  taken 

off  Martha's  Vineyard  in  1880  and  1881.    Proc.  U.  8.  Nat.  Mns.  y.  5,  pp.  315-343. 
Wetherby  (A.  G.).    Geographical  distribution  of  certain  fresh- water  MoUnsks  of 

North  America  and  the  probable  cause  of  their  variation.    Amer.  Joum.  Sc,  (3,) 

y.  23.  pp.  203-212. 
White  (C.  A.).    Conditions  attending  the  geological  descent  of  some  fresh- water 

gill-bearing  MoUusks.    Amer.  Jour.  So.,  (3,)  v.  23,  pp.  382-386. 

(Europe.) 

Locard  (Amauld).  Prodrome  de  malacologie  fran^aise.  Catalogue  g^n^nd  des  mol- 
lusqnes  vivants  de  France  (Mollusqnes  terrestres,  des  eaux  donees  et  des  esox 
8aum4tres).    Lyon,  Georg;  Paris,  J.-B.  Bailli^re  et  fils,  1882.    (8yo.,yi,  466  pp.) 

(Asia.) 

Martens  (E.  von).  Ueber  centralasiatische  Moll usken.  Mit  5  Taf.  M^m.  Acad.  Imp* 
So.  St.-Petersburg  (7),  t.  30  (65  pp.  M.  4.  70.) 
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M^moires  concemant  rHistoiie  natnrelle  de  Pempire  chinois  par  des  P^res  de  l.i  Com- 
pagnie  de  J^sus.  2  cahier.  Notes  sur  les  niollasques  terrestres  de  la  vall^  da 
Fleuve  Bleu.    Chang-Hai,  1882.    (4to,  90  pp.,  10  pi.) 

Mollendorff  (O.  von).  Materialien  znr  Fauna  von  China.  I.  Die  Deckelsclmecken. 
Hit  2  Taf.     Jahrb.  dentsch.  malak.  Ges.,  9.  Jahrg.,  1882,  pp.  251-278. 

{Jfrica,) 

Crosse  (Henri).  Faune  malacologiqne  da  lac  Tanganyika.  Avec  1  pi.  Joarn.  de  Con- 
cbyliol.,  t.  30. 

{Australia,) 

Smith  (Edgar  A.).  On  the  fresh-water  shells  of  Australia,  with  3  pi.  Jonm.  Linn.  Soc. 
LK>ndon,  ZooL,  y.  16,  p.  255-317.  (155  sp.,  of  which  27  are  new;  14  psendo- Aus- 
tralian sp.) 

CONCHIFERS. 

Morphology, 

Hitsnkari  (K.).  On  the  strnotare  and  significance  of  some  aberrant  forms  of  Lamel- 
libranchiate  giUs.  With  1  pi.  Stud.  Biolog.  Laborat,  Johns  Hopkins  Uniyersity, 
V.  2,  p.  257-270.    (Reprinted  from  Quart.  Joum.  Micr.  So.) 

The  Oysters, 

Bonohon-Brandely.  De  la  sexnalit^  chez  I'hultre  ordinaire  (O.  edulis)  et  chez  I'hultre 
portugaise  (O.  angulata),  F^condation  artificielle  de  Thnltre  portngaise.  Note 
de  M.  Bouchon-Brandely,  presents  par  M.  Berthelot.  Comptes  rendns,  Acad.  Sci. 
Pans,  t.  95,  pp.  256-259,  July  31,  1882. 

.    On  the  seznality  of  the  common  and  that  of  the  Portuguese  oyster  (0.  atigu- 

lata).   Artificial  fecundation  of  the  Portuguese  oyster.    Translatedby  J.  A.  Ryder. 
Ball.  U.  S.  Fish  Commission,  y.  2,  pp.  339-341. 

.  Rapport  relatif  &  la  g^n^ration  et  &  la  f^condation  artificielle  des  hnltres, 
adress^  an  ministre  de  la  marine  et  des  colonies,  par  M.  Bonchon-Brandely,  se- 
cretaire da  College  de  France.  Journal  officiel  de  la  R^pablique  Fran^aise.  Dec. 
16  and  17,  1882 ;  pp.  6762-6764  and  6778-6782. 

Report  relatiye  to  the  generation  and  artificial  fecnndation  of  oysters,  ad- 


dressed  to  the  minister  of  the  marine  and  colonies.   (With  notes  by  J.  A.  Ryder.) 

Bull.  U.  S.  Fish  Commission,  y.  2,  pp.  319-338. 
Hoek  (P.  P.  C.)    Recherches  sur  les  organes  g^nitaux  des  huiltres.    Comptes  rendns, 

t.  95,  Nov.  6,  1882. 
.  Researches  on  the  generative  organs  of  the  oyster  (0.  edulis).    (A  translation 

of  the  foregoing  by  J.  A.  Ryder.)    Bull.  U.  S.  Fish  Commission,  v.  2,  pp.  343-347. 
Horst  (R.)  Bijdrage  tot  de  Kennis  van  de  Ontwikkelingsgeschiedenis  van  de  Oester 

(Ostrea  ednlis  L.).    Tijdschr.  d.  Ned.  Dierk.  Vereen.,  dl.  6, 1882. 
.   On  the  development  of  the  European  oyster  (Ostrea  ednlis  L.).   Qnar.  Joum. 

Mic.  Sci.,  n.  s.  v.  xxii,  pp.  341-346,  pi.  27. 
— — .    A  contribntion  to  our  knowledge  of  the  development  of  the  oyster  (Ostrea 


ednlis  L.).    (Translated  from  the  original  Dutch  by  J.  A.  Ryder.)    Bull.  U.  S. 
Fish  Commission,  v.  ii.,  pp.  159-167. 

Oysters  and  their  propagation. 
Much  alarm  has  been  felt  in  some  quarters  lest  nature  unaided  should 
be  nnable  to  answer  the  demands  of  an  oyster-loving  population,  in- 
creasing in  an  extraordinary  ratio,  and  covering  a  continent.  The  IT. 
S.  Commissioner  of  Fisheries  therefore  delegated  Mr.  Johi^  A.  Ryder,  an 
accomplished  embryologist,  to  investigate  the  feasibility  of  the  artificial 
propagation  of  the  esteemed  moUusk.    Meanwhile  European  govern- 
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ments  and  natoralifits  were  on  their  side  seeking  what  could  be  done 
for  the  old  world,  and  Messrs.  Hoek  and  Horst  in  the  Netherlands^  and 
Bouchon-Brandely  in  France,  especially  took  up  the  investigation  of  the 
question.  These  several  naturalists  have  materially  added  to  the  infor- 
mation previously  gleaned  by  Davaine  and  Brooks,  and  the  results  of  re- 
cent investigations  have  been  ably  digested  by  Mr.  Eyder  in  ^<  a  sum- 
mary of  recent  progress  in  our  knowledge  of  the  culture,  growth,  and 
anatomy  of  the  oyster."  From  that  summary  we  derive  the  following 
data,  using  in  most  cases  Mr.  Ryder's  own  words: 

The  oysters  of  greatest  economical  importance  are  three  in  number, 
(1)  the  common  species  of  Northern  Europe,  OBtrea  eduUs;  (2)  a  more 
southern  species,  formerly  not  occurring  northward  of  the  Lusitanian 
peninsula,  Ostrea  angulataj  and  (3)  the  ordinary  Virginia  oyster,  (ktrea 
virginica. 

According  to  M.  Bouchon-Brandely,  ^^  twenty  or  twenty-five  years  ago 
the  Portuguese  oysters,  indigenous  to  the  Tagus,  did  not  exist  on  the 
coasts  of  France.  A  damaged  vessel  discharged  its  cargo  into  the 
Gironde,  upon  the  old  Banc  de  Bichard.  Here  they  have  since  so  mul- 
tiplied that  they  cover  an  extent  of  fix>m  twenty-five  to  thirty  kilome- 
ters, a  vast  bed  which  will  soon  be  limited  only  by  the  banks  of  the 
river. 

Ostrea  edulis  is  undoubtedly  hermaphrodite  -  -  -  <<  The  Portu- 
guese oyster  is,  on  the  other  hand,  incontestably  unisexual.  Like  the 
American  oyster,  as  shown  by  Brooks,  its  ova  and  milt  are  expelled 
from  the  shell.  Neither  ova  nor  embryos  are  ever  found  in  its  mantle. 
The  young  of  the  common  oyster  cannot  live  outside  of  the  shelL  Ac- 
cording to  M.  Berthelot's  investigations  the  fluids  in  the  mantle  cavity 
of  0.  edulis  contain  albumen  in  a  notable  proportion,  upon  which  the 
young  are  supposed  to  be  nourished.  M.  Bouchon-Brandely  found  that 
the  young  of  0.  edulis j  whether  in  the  form  of  white  or  gray  spat,  ooold 
not  be  developed  in  sea  water  external  to  the  parent;  the  white  embryos 
died  in  three  days,  the  gray  after  twelve  or  fifteen  days  after  their  re- 
moval from  the  parent,  although  within  reach  of  collectors.  These  fiictB 
he  thinks,  preclude  the  i>ossibility  of  the  crossing  of  the  species.  With 
respect  to  this  point,  however,  our  author  made  direct  experiments,  or 
attempts  to  hybridize  the  two  species,  which  gave  only  negative  results. 
Mixtures  of  the  eggs  of  0.  edulis  with  the  milt  of  0.  angulata  and  riee 
versay  never  resulted  in  fertilization,  although  the  experiments  wei« 
repeated  at  different  times  for  the  last  two  years. 

M.  Bouchon-Brandely  succeeded  in  artificially  fertilizing  eggs  of  0. 
angulata.  The  vital  properties  of  both  elements  were  retained  for  two 
to  three  hours.  The  embryos  began  to  swim  at  Yerdon  in  seven  hoars. 
The  shell  was  formed  on  the  sixth  to  the  seventh  day.  The  temperatme 
of  the  water  was  22  deg.  G.  (equal  to  about  71  deg.  Fahr.).  The  artifidal 
fecundation  j^resented  no  difficulties.    Four  times  out  of  five,  if  good 
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spawn  is  ased,  mobile  embrjos  will  be  produced.    The  spawning  takes 
place  in  0.  angulata  for  several  weeks  and  gradually. 

<^An  inclosure  about  thirty-five  feet  square  was  prepared  at  Yerdon, 
into  which  the  animated  products  of  successive  fecuudations  were 
poured.  The  sea  water  was  permitted  to  enter  this  space  through  a 
bed  of  fine  sand,  and  to  pass  out  in  the  same  way.  This  enabled  the 
experimenter  to  retain  the  artificially  spawned  embryos  withiu  the  iti- 
closure.  After  a  month  of  reiterated  experiments  our  eudeavors  were 
crowned  with  success.  We  had  the  satisfaction  of  finding  some  brood 
fixed  on  each  of  the  tiles  placed  in  our  experimental  'clear/  This  is  so 
much  the  more  remarkable  as  until  last  week  [this  appears  to  have 
been  in  July]  no  spat  had  yet  attached  itself  to  the  numerous  collectors 
immersed  on  the  oyster  beds  of  the  Gironde;  that  is  to  say,  in  the  very 
center  of  the  clear." 

Mr.  Eyder,  commenting  on  these  experiments,  justly  claims  that  they 
are  of  the  highest  interest  and  may  be  of  great  practical  value,  especially 
the  means  resorted  to  in  order  to  prevent  the  escape  and  loss  of  the 
embryos  from  the  clear  or  i)ond.  The  Virginian  oyster  is  related  physio- 
logically as  well  as  morphologically  to  the  Portuguese  species,  and  what 
could  be  done  for  the  one  could  doubtless  be  accomplished  for  the 
other. 

Mr.  Byder  turned  his  special  attention  to  the  American  form.  Dur- 
ing the  past  season  he  found,  after  opening  the  animal  carefully,  that  it 
is  easy  to  remove  the  ova  and  milt  from  the  female  and  male  by  strok- 
ing the  generative  duets  towards  their  outlet,  when  the  products  can 
be  picked  up  with  a  pipette  or  ^'  medicine  dropper  "  and  transferred  to 
water  free  from  extraneous  matters  of  every  kind.  He  also  found  that 
when  the  milky  mass  is  dropped  into  water  the  character  of  the  cloud 
of  particles  produced  in  the  water  at  once  diagnoses  the  sex  of  the 
individual  from  which  the  spawn  has  been  obtained.  If  the  animal  be 
a  male  the  cloud  produced  upon  stirring  breaks  up  into  wisps  and 
streaks,  which  resemble  the  cirrus  clouds  or  mare's  tails  of  meteorolo- 
gists. If  the  specimen  be  a  female  the  spawn  when  dropped  into  the 
water  immediately  breaks  up  into  a  distinctly  gianular  cloud.  These 
differences  are  so  marked  that  any  person  may  be  taught  to  recognize 
them  in  a  few  minutes.  The  new  method  of  removing  the  spawn  and 
milt  from  the  reproductive  organs  insures  greater  success  in  impregna- 
tion. Ninety  per  cent,  of  the  eggs  may  be  fertilized  by  the  new  method, 
a  result  scarcely  possible  with  the  usual  plan  of  chopping  up  the  re- 
productive organs.  This  method,  together  with  the  mode  df  discrimi- 
nating the  sexes  wifihout  the  use  of  a  microscope,  puts  us  in  a  fair  way 
to  realize  some  part  of  a  scheme  of  artificial  propagation. 

Mr.  Byder  also  ascertained  the  nature  of  the  collapse  and  shrinkin;:- 
of  the  oyster  body  about  the  end  of  the  breeding  season.    It  is  due  to 
a  total  atrophy  or  wasting  away  of  the  reproductive  organs  at  the  com 
pletion  of  the  spawning  season.    The  whole  of  the  connective  tissue  sub- 
U.  Mis.  2i} u8 
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jacent  to  the  mantle,  and  between  the  latter  and  the  liver,  disappears, 
together  with  all  traces  of  the  i^productive  organs,  ducts  and  alL  ^' At 
the  first  bend  of  the  intestine  there  is  still  some  of  the  connective  tissae 
remaining,  bat  even  here  and  in  the  mantle  it  has  changed  its  charac- 
ter entirely,  and  become  very  spongy  and  areolar,  instead  of  solid,  and 
composed  of  large  vesicular  cells,  such  as  are  met  with  when  the  animal 
is  in  a  better  condition  of  flesh.  In  fact,  it  appears  as  if  this  meseu- 
chyraal  or  connective  tissue  substance  had  been  used  up  and  converted 
into  reproductive  bodies — generative  products — in  the  case  of  the 
spawn-spent  and  extremely  emaciated  individuals.  In  sections  from 
individuals  in  various  conditions,  from  that  in  which  the  rudimentary 
network  of  generative  tabules  has  just  appeared  in  the  connective 
tissue,  on  up  to  those  in  which  the  reproductive  tissues  are  enormoasly 
developed  in  bulk  and  proi)ortiQn  to  the  mass  of  the  remaining  stmct- 
ures,  there  is  a  perfect  gradation  from  their  complete  absence  to  their 
full  development.  This  would  appear  to  be  very  strong  evidence  in 
support  of  the  theory  that  the  reproductive  follicles  or  tubules  are  de- 
veloped anew  each  season  directly  from  the  specialization  of  certain 
strings  or  strands  of  connective  tissue  cells." 

Mr.  Byder  adds  that  many  animals  manifest  a  periodic  development 
of  the  glandular  portions  of  the  reproductive  organs,  bat  he  knew  of  no 
form  in  which  there  is  any  such  presumptive  evidence  that  these  organs 
are  annually  regenerated  and  finally  altogether  aborted  as  seems  to  be 
the  case  with  the  oyster.  ^<  Together  with  the  changes  here  described, 
the  most  remarkable  changes  in  the  solidity  and  consistence  of  the  ani- 
mal take  place.  The  shrinkage  of  a  spawn-spent  oyster  in  alcohol  or  a 
chromic  acid  solution  is  excessive,  and  will,  when  complete,  reduce  the 
animal  to  one-tenth  of  its  bulk  while  alive.  This  shrinkage  is  dae  to 
abstraction  of  the  water  with  which  the  loose,  spongy  tissue  of  the  ex- 
hausted animal  is  distended.  A  so-called  ^fat'  oyster,  on  the  other 
hand,  will  suffer  no  such  excessive  diminution  in  bulk  when  placed  in 
alcohol  or  other  hardening  fluid.  In  consequence  of  this  variable  de- 
velopment of  the  reproductive  organs  as  well  as  that  of  the  connective 
tissue  of  the  body  mass,  the  amount  of  solid  protoplasmic  material  con- 
tained in  the  same  animal  at  different  times  must  vary  between  wide 
limits.  And  inasmuch  as  the  nutritive  and  reproductive  functions  of 
animals  are  notoriously  interdependent,  it  follows  in  consequence  of 
the  enormous  fertility  of  the  oyster  that  a  vast  amount  of  stored  mate- 
rial in  the  shape  of  connective  tissue  must  be  annually  converted  into 
germs  anfl  annually  replaced  by  nutritive  processes.  Plenitade  or 
dearth  of  food  are  also  to  be  considered,  but  it  now  becomes  a  httle 
easier  to  understand  the  physiological  interdependence  of  the  repro- 
ductive function  and  the  so-called  fattening  process. 

"The  widespread  belief  in  'fat'  and  ' poor ^  oysters  is  simply  » 
widespread  delusion,  if  it  be  maintained  that  fleshy  oysters  owe  their 
rotundity  to  a  deposit  of  oleaginous  or  fatty  matter.    Far  from  deny- 
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ing  that  there  is  absolutely  no  &tty  matter  in  these  moilusks,  I  do  most 
emphatically  deny  that  the  winter  plumpness  of  the  animal  is  due  to 
such  a  cause,  but  rather  to  large  accumulations  of  protoplasmic  matter 
of  a  soft,  slimy  consistency,  identical  with  the  more  substantial  parts 
of  the  higher  animals.  -This  popular  error  in  regard  to  the  true  cause 
of  the  plumpness  or  leanness  of  the  oyster,  as  the  case  may  be,  is  only 
another  illustration,"  adds  Mr.  Eyder,  ^<  of  the  very  many  erroneous  ideas 
of  the  intensely  practical  multitude  who  decry  scientific  methods,  which 
are  after  all  only  very  rigorously  exact  common  sense  methods  under 
another  name.'' 

The  much-mooted  question  as  to  the  cause  of  the  green  color  of  some 
oysters  was  also  inquired  into  by  Mr.  Eyder.  ^ 

His  investigations  of  green  oysters  confirmed  a  former  conclusion 
reached  by  him — that  the  color  was  due  to  a  tincture  of  the  blood  cells 
either  derived  from  green  vegetable  food  or  possibly  by  an  effect  of  cer- 
tain food  upon  the  secretions  of  liver  which  have  changed  in  color.  The 
greened  blood  cells  accumulate  in  some  cases  in  the  interstices  of  the 
muscular  trabeculsB  of  the  ventricle,  and  are  sometimes  even  packed 
down  behind  the  auriculo- ventricular  valves  so  as  to  impede  their  ac- 
tion. They  apparently  lose  their  amoeboid  disposition  to  a  great  extent. 
^^This  amoebal  character  of  the  blood-cell  of  the  oyster  is  very  striking, 
and  may  continue  to  exhibit  itself  in  the  living  blood-corpuscles  for 
four  hours  after  their  removal  from  the  animal.  The  cysts  filled  with 
green  cells  are  simply  points  in  the  pallial  vessels  which  have  been  dis- 
tended by  these- abnormal  accumulations.  The  greenish  cells  and  blood 
corpuscles  are  of  about  the  same  size,  or  about  l-3,000th  of  an  inch  in 
diameter.  They  are  evidently  not  parasitic ;  none  were  ever  seen  to 
present  anything  like  an  appearance  of  commencing  fission." 

• 
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Berg  (Radolf).    BeitrUge  znr  Kenntniss  der  Aeolidiaden.     Mit  6  Taf.    VerfaaadL 
k.  k.  zool.'-bot.  Ges.,  Wien,  1882,  pp.  7-74. 

•^  Peciinibranchiales, 

Carri^re  (Justus).    Marginella  glabella  L.  und  die  PsendomarginelleD.    Zeitschr.  t 

vfias,  Zool.,  37.    Bd.,  pp.  99-120,  pi.  9. 
Haller  (B^la).      Zur  Kenntniss  der   Muricfden.      Eine  yergleichend-anatoinischo. 

Studio.    1.  Tb.  An atomie  des  Nervensy stems.   Mit  3  Taf.  n.   2  Holzschn.  (Arbeiten 

aus  dem  zool.-vergl.-anat.  Institute  der  Univers.  Wien.)DenkBohr.  d.  Wiea.  Akad., 

Matb.-Nat.  CI.,  45.    Bd.,  pp.  87-106. 

Rhodope  a  Nudibranchiate. 

MaDy  years  ago  a  small  worm-like  animal  was*  described  by  Kolli^er 
under  the  name  Bhodape  Veraniij  and  approximated  by  him  to  the 
Nodibranchiate  Mollusks,  and  it  has  been  there  retained  by  several 
malacologists.  Some  doubt  has  been  entertained  as  to  its  relationships, 
however,  and  the  same  type  was  redescribed  as  Sidonia.elegansj  and  re- 
ferred by  Schultze  to  the  Turbellarian  worms.  Beceutly  the  species 
has  been  re-examined  by  Professor  Graff,  and  according  to  that  naturalist 
it  differs  from  the  Tur'bellarians  by  its  central  ganglia,  its  sensory  appa- 
ratus, its  generative  organs,  and  the  anus,  and  in  these  respects  most 
resembles  the  Kudibranchiate  Gastropods.  Nevertheless  it  is  devoid  of 
a  buccal  mass  and  odontophore,  as  well  as  gills.  Although  retained  in 
the  order  of  Nudibranchiates,  it  is  therefore  regarded  as  the  lowest  term 
of  that  series.  It  is  considered  to  be  a  derivative  from  a  generalised 
Bhabdocoelid  stock  named  ''  Alloiocoela" — a  conclusion  which  some  may 
doubt  until  its  embryology  is  known,  and  that  may  be  required  even  to 
prot^e  its  pertinence  to  the  Nudibranchiates. 

A  new  family  of  American  Oastropods, 

Ten  years  ago,  in  the  Canadian  Naturalist,  certain  small  shells  found 
in  Postpliocene  deposits  of  Canada  were  described  by  Dr.  P.  P.  Carpen- 
ter as  representatives  of  a  new  generic  type,  Oharistes  elegans^  This 
form  has  been  found  living  by  attach'^s  of  the  U.  S.  Fish  GommissioD 
in  deep  water  (225  fathoms)  off  Martha's  Vineyard,  and  an  examinatiou 
of  its  structure  has  caused  Professor  Verrill  to  differentiate  it  as  a  peca- 
liar  family  tyi)e — ^the  ChoristidsB.  These  are  Tectibranchiates  with  a 
thick  short  head;  large  retractile  pharynx;  well-developed  jaws;  au 
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odoDtophore,  with  three  rows  of  rhachidian  teeth,  and  on  each  side  a 
broad  bilobed  inner  lateral,  and  two  iSows  of  small,  hook-shaped  outer 
lateral  teeth  (1.1  -|>l-2  X  2) ;  with  frontal  tentacles,  united  by  a  fold  and 
small  posterior  tentacles,  and  with  a  heliciform  shell  provided  with  a 
pancispiral  operculum. 

Although  the  living  shells  have  been  referred  to  the  same  species  as 
the  fossilized,  they  have  been  distinguished  as  a  variety  (named  tenera)j 
inasmuch  as  tbey  have  a  ^'rnuch  thiuner  and  more  fragile  texture,"  but 
this  difference,  it  is  suggested,  '^  may  be  due  to  mere  local  conditions." 

It  should  be  added  that  the  gills  of  the  Choristiids  are  ^'  large,  attached 
to  the  inner  surface  of  the  mantle  on  the  left  side  of  the  neck,  and  ex- 
tending over  to  the  right  side,  consisting  of  numerous  lamellsB.  {Proc 
U.  S.  Nat  3his.^  v.  5,  p.  837.) 

A  new  deep-sea  family  of  Doeoglossates. 

The  family.  Gocculinidsd  has  been  proposed  for  two  limpet-like  mol 
lusks,  of  deep  water,  exhibiting  a  peculiar  combination  of  characters. 
The  two  are  congeneric,  representing  a  new  genus  called  Cocculina^  and 
belong  to  the  order  of  Bhipidoglossa.  The  dentition  is  typical — 
60-150  (1  -h  3)  I  (3  +  1)  150-50— and  resembles  that  of  the  Fissurellid® 
and  Helicinidse;  but  there  is  only  a  single  asymmetrical  gill,  no  append- 
ages to  the  side  of  the  foot  or  on  the  mantle  are  developed,  and  the  shell 
is  patelliform,  unfissnred,  unsinuat«d,  and  entirely  external.  The  spe- 
cies have  been  found  at  the  depth  of  over  100  fathoms  ea-st  of  the  New 
England  coast,  and  iu  deeper  wa'ter  in  the  Caribbean  Sea. 

A  new  deep-sea  family  of  Fissurelhid  Rhipidoglossates. 

The  family  Addisoniidse  has  been  constituted  for  the  reception  of  a 
remarkable  limpet-like  Gastropod  found  about  75  miles  south  and  west 
from  Martha's  Vineyard,  at  a  depth  of  from  96  to  130  fathoms.  The 
moUusk  belongs  to  the  order  of  Bhipidoglossa,  but  has  a  very  peculiar 
dentition,  viz,  1  (1  +  2  -f  2)  1  (2  -f  2  -f  1)  1-— the  single  uncini  being  flat 
and  scale  like.  The  parts  are  very  asymmetrical,  and  there  is  an  enor- 
mously developed  lateral  series  of  separately  inserted  gill-lamiuae,  like 
th<ise  of  the  PatellidsB,  but  no  filamentary  appendage  of  any  kind.  The 
shell  is  asymmetrical  and  porcellanous.  The  type  is  interesting  as  being 
a  generalized — or  what  would  have  been  called  by  Agassiz  a  '^  syn- 
thetic"— form.    The  species  has  been  named  Addisonia  paradoxa. 

The  PseudomarginellcB, 

In  the  annual  report  of  the  Smithsonian  Institution  Jor  the  year  1880, 
a  notice  of  a  preliminary  article  by  Dr.  Justus  Garriere  on  Marginella 
glabella  and  Pseudomarginella  was  given.  Dr.  Garriere  claimed  to  have 
found  in  shells  having  the  aspect  of  ^^  Marginella  glabella^  animals 
exhibiting  three  very  different  types  of  dentition.  It  was  then  supposed 
by  the  reporter  that  the  statement  that  the  shells  associated  with  the 
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several  animals  would  be  regarded  by  a  conchologlst  as  Marginella 
glabella  was  to  some  extent  figurative  and  intended  to  convey  an  idea 
of  a  similarity  which  strongly  contrasted  with  the  dissimilarity  of  the 
animals.  Daring  the  past  year  a  full  monograph  of  the  several  forms 
has  been  published  by  Dr.  Carrifere.  It  now  appears  that  the  shells 
are  actually  undistinguishable  specifically  from  each  other,  and  aoless 
special  attention  was  called  to  them,  a  conchologist  would  unhesitat^ 
ingly  consider  them  to  be  of  the  same  species.  Let  it  be  remembered 
that  the  shell  of  ^'Marginella  glabella^  is  very  characteristic  in  fonu  as 
well  as  color,  and  the  difficulty  of  believing  that  such  a  species  of 
shell  may  be  developed  by  animals  of  three  different  families  of  mol- 
Insks  may  be  understood.  It  will  be  much  more  credible  that- Dr. 
Garri^re  has  been  imposed  upon,  and  that  the  animals  of  other  shells 
have  been  skillfully  transferred  into  emptied  shells  of  Margindla  gla- 
bella than  to  believe  that  such  an  anomaly  as  has  been  alleged  shoald 
occur  in  nature.  Dr.  Carri^re's  good  faith  cannot  be  impugned,  bat 
there  is  too  much  reason  to  fear  that  he  has  been  made  the  victim  of  a 
hoax  or  perhaps  a  deliberate  fraud.  Dr.  Garri^re  has  well  summarized 
the  alleged  facts  in  a  tabular  form,  which  is  herewith  literally  translated. 
The  data  purport  to  be  the  result  of  examination  of  eleven  specimens, 
six  of  which  had  a  margineUoid  animal  and  the  others  opercaligeroos 
ones. 


AnixnAl. 


SbeU. 


Kaxginella  gl»beU*. 


PBendomATginell*  lepto- 
pns. 

PMndomjtfgiiieUA  pl«ty- 
pnB. 


lCftTglneU» 
glAbidlA. 

Margindla 

Margtnella 
glabttU*. 


Broad  and  flat,  nar- 
rowed backwarda, 
red. 

Kanow  and  high,  nni- 
formly  wide,  colore 
less,  on  the  side 
black  spots. 

Broad  and  flat,  ani- 
formly  wide,  eolor- 
less. 


Operonlnm. 


TentsdM- 


Wanting Long,  atteoaated. 


Ungoiealate,  like 
tfiftt  of  Fnsoa. 


Lamellar,  like  thai 
of  Porpara. 


Short,  broid. 


Short,  cyMndriciL 


(  Table— eonHnued, ) 


Animal. 


Harginella  glabella 

Psendomarginella  leptopns. 
Psend<niiargineUa  platypos. . 


Badnla. 


Foot  gland. 


A  single  median,  broad,  and    Large  in  eomparl* 

mnltidentate  tooth.                  son  with  the  foot. 
Lateral  teeth,  broader  than  '  Very  small 

the  rachidian.                      i 
Lateral  teeth  ongnicnlate,  !  Very  small 

mnch  narrower  than  the 

raohldian. 


Fsnily- 

ICarglneUwse^ 
Baceinsoes  (pn*- 

Parparaee*  (?»*• 
ably)- 


It  thus  appears  that  (1)  the  same  species  of  shell  (using  the  word 
^*  species"  in  a  literal  sense)  is  repeated  in  the  several  types,  and  that  (2) 
the  several  animals,  exclusive  of  the  shells,  are  strictly  related  to  the 
numerous  representatives  of  three  widely  differentiated  famiiieSi  ftD^ 
would  be  unhesitatingly  referred  to  such  families  were  it  not  for  th® 
shells.    We  are  then  called  upon  to  decide  which  of  two  alternatives  w 


ZOOLOGY.  699 

the  more  probable,  (1)  that  the  same  species  of  shell  is  developed  by  three 
family  types  which  otherwise  have  the  hard  and  soft  parts  duly  co- 
ordinatedy  or  (2)  that  the  animals  have  been  dissociated  from  their  own 
shells,  and  in  some  way  or  other  been  thrust  into  shells  of  Margimlla 
glabella.  If  the  alleged  facts  of  Dr.  Carri^rc  were  established,  no  cer- 
tainty could  be  enjoyed  in  either  morphology  or  palaeontology.  It  is 
noteworthy,  finally,  that  there  is  no  co-ordination  between  the  opercula 
or  animals  of  the  pseudomarginellse  and  the  shells. 

CEPHALOPODS. 

General. 

Blake  (J.  F.)    A  Monograph  of  the  Britisli  Fossil  Cephalopoda.    Parti.    iDtrodac- 

tion  and  SUarian  Species.    With  31  pi.    London,  Van  Voorst,  1882.    (4^.    244  pp.) 
Brock  (J.)    Zor  Anatomic  und  Systeinatik  der  Cephalopoden.    Mit  4  Taf.     Zeitschr^ 

f.  wise.  Zool.^  V.  36,  pp.  543-610. 
Fischer  (Panl).    Snr  la  classification  des  C<$phalapodes.    Joiirn.  de  conchy liol.,  v.  30, 

pp.  55-67. 
Maurice  (Charles).    Expose  des  recherches  de  M.  W.  Branco  sur  Femhryog^nie  et  les 

affinit^s  des  c^phalopodes  fossiles.    2  partle.    Lille.    Ann.  Soc.  G^ol.  da  Nord, 

V.  9,pp.  104-125. 
Steenstmp  (Japetas).     NotsB  teutholof^c®.     Oversigt  k.    Danske  Vidensk.  Selsk. 

Forhandl.,  1882,  pp.  143-168. 

DtgesHon. 

Borqnelot  (Em. )  Recherches  ezp^rimentales  saar  Taction  des  sacs  digestifs  des  Ceph- 
alopodes  sur  les  mati^res  amyloc^es  et  sucr^es.  Archiv.  Zool.  Experiment.,  v.  10, 
pp.  385-422. 

Ink-bag, 

Oirod  (P.)    Recherches  snr  la  poche  dn  noir  des  c^phalopodes  des  c6tes  de  France  - 
Ay^  5  pi.    Archie.  Zool.  Exp^rim.,  1. 10,  pp.  1-100;  Abstr.  in  Jonrn.  R.  Microsc. 
Soc.  London  (2),  t.  2,  pp.  487-489. 

The  major  groups  of  Cephalopoda. 

The  Cephalopods  are  of  peculiar-  interest  on  accoant  of  the  intense 
morphological  specialization  of  the  members,  their  range  in  time  and 
space,  and  the  geological  history  of  the  groap.  Within  a  short  period 
mach  has  been  contiibated  to  a  better  understanding  of  the  class  by 
Messrs.  A.  Hyatt,  Manier-Chalmas,  Broch,  Paul  Fischer,  and  especially 
A.  E.  Yerrill.  The  taxonomic  rank  of  the  Cephalopods  as  a  class  may 
be  considered  to  be  established  and  undisputed,  and  equally  certain  is 
it  that  all  the  living  forms  are  perfectly  segregable  into  two  primary  sec- 
tions of  the  value  of  orders  at  least.  These  groups  were  first  correctly 
defined  and  named  Tetrabranchiata  and  Dibranchiata  by  Professor 
Owen  In  1838,  but  were  earlier  recognized  and  denominated  Tentaculi- 
f&res  and  Ac6tabulif^res  by  Ferussac  and  d'Orbigny  in  1834.  But  there 
are  numerous  extinct  Cephalopods  as  to  whose  affinities  there  are  still 
some  doubts.  For  a  long  time  they  were  supposed  to  be  closely  related 
to  the  Kautilids,  and  consequently  to  be  Tetrabranchiates ;  such  are 
the  Ammonites  and  kindred  forms.   But  Profr^sscr  Agassiz  nearly  twenty 
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years  ago  urged  that  they  were  ordinally  distiDct  from  both  the  Tetra- 
branchiate^  and  Dibrauehiates,  and  distinguished  them  as  the  order  ot 
Aminonoids,  and  was  followed  therein  by  Proi^ssor  Hyatt,  and  M. 
Munier-Ghalmas,in  1874,  even  considered  them  to  be  nearer  the  Dibran- 
chiates  than  to  the  Tetrabrauchiates.  Recently  M.  Fischer  has  acceded 
to  the  view  that  they  represent  an  order  (*< Ammonea  ").  As  to  the  fur- 
ther subdivision  of  the'  class,  the  Dibranchiates  are  with  one  accord 
divided  into  two  groups  (generally  called  suborders)  distinguished  by 
the  development  or  want  of  two  unusually  elongated  tentacular  arms 
insid^  the  circle  of  eight  sessile  arms  common  to  all  tbe  order.  Those 
forms  with  tentacular  arms  (Decaceres  or  Decapods)  have  an  elongated 
body,  with  lateral  fins,  and  an  internal  "shell"  or  "gladius";  those  with- 
out the  corresponding  arms  have  a  roundish  sacciform  body  and  are 
destitute  of  an  internal  shell,  and  are  known  as  Octopods. 

The  families  of  Ammonoids, 

The  "order  Ammonea"  or  Ammonoids  is  primarily  subdivided  by 
Fischer  into  (1)  the  Retrosiphonata,  in  which  the  partitions  are  infnndi- 
bulate  backwards  around  the  siphon,  and  (2)  the  Prosiphonata,  whereof 
the  perisi  phonal  infundibulatiou  is  advanced  forwards.  The  Prosipho- 
nata  are  by  far  the  most  numerous,  and  were  mostly  formerly  confounded 
under  the  generic  name  Ammonites;  they  represent,  however,  a  number 
of  families  which  have  been  segregated  into  two  major  groups,  (a)  tbe 
Aptychidea,  which  have  an  "aptychus"  composed  of  two  calcareous 
pieces  free  or  consolidated,  and  {h)  the  Anaptychidea,  which  are  desti- 
tute of  an  aptychus,  or  at  least  of  a  calcareous  one.  The  families  ad- 
mitted are  the  following : 

A.  Retrosiphonata  (Ooniatitidw). 

B.  Prosiphonata  a.  Anaptychidea.  Section  1.  Latisellatai. — (Arees- 
tidcBy  TropitidWj  CeratitidWy  Clydonitidw).  Section  2.  Angnstisellata.— 
{Pinacoceratidce^  Amaltheidw,  AmmonitidcBj  Lytoceratidce).  b.  Aptychi- 
dea {Earpoceraiidcej  Stephanoceratidce). 

Some  American  palaeontologists,  especially  Professor  Hyatt  and  the 
late  Professor  Agassiz,  have  admitted  still  more  numerous  families,  and 
for  other  reasons. 

Familks  of  Tetrahranchiates, 

M.  Fischer  has  admitted  only  three  families  of  Tetrabranchiates  in 
his  recent  classification  of  the  Cephalopods — the  prosiphonate  Notho- 
ceratids  and  the  retrosiphonate  Nautilids  and  Ascoceratids.  The  Kan 
tilids  include  all  these  forms  with  the  partitions  perpendicular  to  tbe 
axis  of  the  shell,  and  the  Ascoceratids,  those  whose  partitions  are  vei? 
oblique  and  become  even  subparallel  to  the  axis.  In  fine,  his  arraoge- 
ment  is  presented  in  the  following  manner : 

A.  Prosiphonata  (Xothoceratidw). 

B.  Retrosiphonata  (NauiilidcB^  Ascoceraiidas). 
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Ir  will  be  thas  seen  that  the  growth  of  the  shell,  whether  in  a  spiral 
or  other  curve  or  even  straight,  is  not  only  subordinated  to  other  char- 
acters (and  undoubtedly  with  propriety),  but  is  ignored  as  a  family 
character. 

The  families  of  Decacerous  Dibranchiates. 

The  suborder  of  Decacerous  or  Decapod  Cephalopods  has  been  gen- 
erally differentiated  into  two  primary  groups — (1)  the  "OigopsidsB,''  re- 
puted to  have  the  ^'eyes  naked  in  front,  furnished  with  free  lids,  with  or 
without  an  anterior  sinus ;  pupils  circular,"  and  (2)  the  "  MyopsidsB," 
contradistinguished  by  "eyes  covered  by  transparent  skin,  sometimes 
with  a  thickened  fold,  forming  a  lower  lid,  pupils  crescent-shaped." 
It  has  been  doubted,  however,  whether  undue  value  has  not  been  at- 
tached to  such  distinctions,  although  their  imriortance,  to  a  greater  or 
less  extent,  has  been  admitted.  During  the  past  year  several  modiAca- 
tions  have  been  proposed. 

Mr.  Tryon  divided  the  Decaceres  into  (a)  Decapoda  chondrophora 
and  {b)  Decapoda  calcifera. 

Professor  Ste^nstrup  adopts  the  groups  Oigopsidsd  and  Myopsidad, 
•  and  attaches  importance  next  to  the  particular  arm  of  the  male  which 
ia  hectocotylized.  He  recognizes  two  series  of  Myopsids,  which  he  calls 
'* families,"  viz,  (1)  the  "family  of  Bossia-Sepiola==Sepiolini,"  of  which 
an  arm  of  the  first  part  is  hectocotylized,  and  (2)  the  "family  of  Sepio- 
Loligini,"  whereof  the  arm  of  the  fourth  pair  is  hectocotylized ;  the  lat- 
ter is  subdivided  into  the  groups  (a)  Loliginei,  (h)  Eusepii,  (o)  Sepiadarii, 
and  (d)  Idiosepii.' 

Dr.  Fischer  attaches  primary  importance  to  the  nature  of  the  internal 
dorsal  support  or  skeleton  dividing  the  suborder  into  (1)  Chondrophora, 
(2)  Sepiophora,  and  (3)  Phragmophora.  The  Chondrophora  are  subdi- 
vided into  the  "sections"  Oigopsidse  and  MyopsidaB. 

Professor  Verrill  admits  the  groups  of  d'Orbigny,  but  adds  that  they 
are,  "i)erhap8,  more  convenient  than  natural,"  and  he  subdivides  the(l) 
Oigopsidffi  into  two  superfamilies,  the  Teuthidea  and  Taonidea,  and  the 
(2)  MyopsidsB  into  two  also,  the  Sepidea  and  the  Sepiolidea,  but  sug- 
gests that  the  Spirulidse  (provisionally  referred  to  the  Sepidea)  "might, 
perhaps,  be  best  placed  with  several  fossil  forms  in  a  division  of  which 
it  is  the  sole  surviving  genus." 

The  extent  to  which  the  several  characters  referred  to  coincide  or 
traverse  each  other  may  be  appreciated  from  the  diagnoses  of  the  sev- 
eral families,  which  have  been  chiefly  condensed  from  Professor  YerrilPs 
catalogue,  etc. 

A.  Teuthidoidea. — Decaceres  with  eyes  naked  in  front,  with  free 
lids,  and  not  protuberant,*  with  a  subterminal  valve  to  siphon,  and  with 
the  mantle  attached  to  the  siphon  by  free  connective  cartilages. 

1.  On^cAoteu^/ii(2«.—Teuthidoid  Decaceres  with  free  arms,  with  lachry- 
mal sinuses;  siphon  valviferous,  well  developed  nuchal  crests,  and  ten- 


602  SCIENTIFIC   RECORD   FOR    1883. 

tacular  arms  clavigeroas  and  armed  with  horny  claws  or  hooks,  and 
with  '^a  clnster  of  small,  smooth-rimmed  suckers"  about  the  tips. 

2.  Ommaatrephids, — Teathidoid  Decaceres  with  free  arms,  with  lach- 
rymal sinuses,  valviferoussiphon,  nuchal  crests,  and  clavigeroasclavless 
tentacular  arms  '^  having  four  rows  of  suckers  "  about  the  middle  of 
the  "  club." 

3.  Mastigoteuthids, — ^Teuthidoid  Decaceres  with  free  arms,  withoat 
lachrymal  sinuses,  with  a  valviferoas  siphon,  without  auditory  crests, 
and  with  tapering  tentacular  arms  "  covered  with  a  multitude  of  minute 
suckers,  in  many  rows,"  towards  the  ends. 

4.  Chiroteuthids. — ^Teuthidoid  Decaceres  with  free  arms,  with  lachry- 
mal sinuses,  with  a  small  siphon  destitute  of  valve  or  dorsal  bridle,  with- 
out nuchal  or  auditory  crests,  with  very  elongated  clavigerons  arms. 
tipped  ^^  with  a  spoon-shaped  organ,  opening  backward  "  and  '^  with 
rows  of  singular  small  suckers,  having  a  swollen  bulb  on  the  long  pedi- 
cel" on  the  ^^dub,"  buccal  membrane  seven-angled,  and  with  six  buc- 
cal aquiferous  openings. 

5.  Histioteuthids. — ^Teuthidoid  Decaceres  with  the  six  upper  arms 
connected  by  a  very  extensive  web,  without  lachrymal  sinuses,  a  siphon 
without  valve  or  dorsal  bridle,  without  nuchal  crests,  long  clavigeroas  • 
tentacular  arms  ^'bearing  large  central,  and  smaJl  marginal  suckers 
and  tubercles,"  buccal  membrane  <^  with  six  smooth  lobes,"  and  with 
four  buccal  aquiferous  openings. 

B.  Taonoidea. — Decaceres  with  eyes  naked  and  free-lidded,  and  very 
prominent,  without  a  true  subterminal  valve  to  siphon,  and  with  the 
mantle  united  to  the  base  of  the  siphon  as  well  as  the  back  of  Deck  by 
three  muBOular  cammissurei. 

6.  Desmoteuthids. — ^Taonoid  Decaceres  with  the  body  much  elon- 
gated, the  siphon  ^<  with  three  peculiar  special  thickenings,  or  raised 
processes,  in  its  basal  portion." 

Several  other  families  of  Myopsid  Decaceres  are  found  outside  the 
limits  of  Professor  YerrilPs  field  of  investigation,  but  their  place  in  the 
system  has  not  been  determined  as  exactly  as  is  desirable.  Those 
which  have  received  names  are  the  LoligopsidsB,  Granchiidee,  and 
Thysanoteuthidse. 

0.  Sepioidea. — Decaceres  with  eyes  covered  by  transparent  skin  and 
lidless,  arms  of  the  fourth  pair  hectocotylized,  and  with  an  internal  flat- 
tened calcareous  gladius  (sepiostaire  or  cuttle-flsh  bone). 

7.  SepUds. — ^The  only  known  sepioid  decaceres,  and  which  fhmish 
the  ^<  cuttle-fish  bone"  of  commerce. 

D.  LoLiamoiBEA. — Decaceres  with  eyes  covered  by  transparent  ex- 
tension of  the  cephalic  integument  and  lidless,  arms  of  the  fourth  pair 
hectocotylized,  and  with  an  internal  corneous  gladius. 
S.  Loliginids. — ^The  only  known  American  family. 

B.  Spirxtloidba  or  Phraomophoea. — Decaceres  with  eves  covered 
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by  transparent  skin  and  lidless,  arms  of  the  foarth  pair  hectocot^'lized, 
and  with  an  internal  chambered  shell  or  phragmacone. 

This  saperfamily  inclades  only  one  living  family,  bat  the  extinct 
Belemnitids,  Belopterids,  and  Belosepiids  have  been  associated  with  it 
as  constitaents  of  a  natural  snperfamily  group. 

9.  Spirulids, — Spiruloid  Decaceres  with  the  internal  shell  or  phrag- 
macone, an  elongated  chambered  cone,  wonnd  in  a  loose  coil  of  several 
whorls. 

This  family  is  only  represented,  so  far  as  known  in  the  existing  fauna, 
by  the  genus  Spirula^  whose  shell  is  so  well  known  to  all  collectors,  but 
Professor  Steenstrup  has  associated  in  the  same  family  with  it  a  genus 
named  Idiosepiug.  Idiosepius  is  destitute  of  a  shell,  but  has  a  tendinous 
support  which  is  regarded  as  the  homologue  of  the  shell,  as  well  as  the 
gladius  of  Loligo. 

F.  Sepioloidea. — ^Decaceres  with  eyes  covered  by  a  transparent  skin, 
but  with  false  eyelids  more  or  less  free,  arms  of  the  first  pair  hectocotyl- 
ized,  and  with  the  gladius  corneous  and  rudimentary,  or  absent.   ^ 

10.  Sepiolids. — ^The  only  known  sepioloid  decaceres. 

TM  families  of  Octopod  Dibtanchiates. 

» 

The  octopods  in  late  years  have  been  generally  segregated  into  two 
principal  groups,  (1)  the  pelagic,  including  the  Argonautids  and  Philo- 
nexids,  and  (2)  the  littoral,  embracing  the  Octopodids  and  Girrhoteuthids. 
But  M.  Fischer  has  proposed  to  differentiate  them  into  two  groups,  dis- 
tinguished by  the  development  of  one  or  more  rows  of  suckers,  the 
^^Girrhoteuthidse"  and  "Eledonid®"  having  one  row('*monocotylea''), 
and  the  Octopodid»,  Tremoctopodidse  (Philonexids),  and  Argonautidad 
having  two  or  three  (^'polycotylea").  Professor  Yerrill  has  made  known 
a  ^^new"  family  (AUoposidaB),  and  admits  the  following: 

Argonautids. — Octopods  with  an  ovoid  finless  body,  the  two  upper- 
most arms  (in  female)  expanded  terminally  into  broad  flattish  vela- 
menta  which  secrete  a  papery  spiral  single-chambered  involute  nautili- 
form  shell. 

The  family  is  specialized  by  the  development  of  a  shell,  which  serves 
as  an  ovicapsule  in  the  female.    The  male  is  very  much  smaller. 

Philonexids  or  Tremootopodids. — Octopods  with  ovoid  finless  body, 
tapering  arms  moderately  connected  by  membrane,  and  ^'edge  of  man- 
tle united  to  the  base  of  the  siphon  laterally  by  a  button-like  cartilage 
fitting  in  a  corresponding  pit  on  the  inner  surface  of  the  mantle." 

Alloposids Octopods  with  ovoid  finless  body,  tapering  arms  con- 
nected by  a  moderate  web,  and  mantle  '*  united  directly  to  the  head,  not 
only  by  a  large  dorsal  commissure,  but  also  by  a  median  ventral  and 
1^0  lateral  longitudinal  commissures,  which  run  from  its  inner  surface 
to  the  basal  parts  of  the  siphon." 

This  fiftmily  has  been  constituted  by  Professor  Yerrill  for  a  single 
species  {AUopostts  mollis)  discovered  by  Lieutenant  Tanner,  under  the 
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auspices  of  the  United  States  Fish  Gommissioii,  in  deep  water  (225  to 
715  fathoms),  in  several  places  near  the  eastern  coast. 

Octopodids. — Octopods  with  an  oval  finless  body,  tapering  arms  little 
connected  by  membrane,  and  ^'  mantle  united  to  the  head  by  a  broad 
dorsal  commissure,"  and  without  complex  connection  with  the  siphoD. 

The  family  is  again  subdivided  by  M.  Fischer  into  two,  (1)  theOctopo- 
didse  with  two  or  more  rows  of  suckers,  and  (2)  the  EledonidsB  with  a 
single  row  of  suckers.  The  common  littoral  cuttle-fishes  are  representa- 
tive of  the  family. 

Cirrkoteuthida. — Octopods  with  a  rather  long  body,  provided  with 
short  lateral  fins  (one  on  each  side),  supported  by  internal  cartilages, 
and  ^^  arms  united  nearly  to  the  tips  by  a  broad,  umbrella-shaped  mem- 
brane or  web.^ 

The  umbrella-shaped  anterior  end  is  the  most  obvious  characteristic. 

It  is  always  an  arm  of  the  third  pair— -generally  the  right,  but  some- 
times the  left — that  becomes  hectocotylized  in  the  male,  the  hectocotyl- 
ization  varying  in  extent  firom  the  entire  arm  to  the  tip  only. 

Qigantio  Cuttle-fishes, 

In  the  last  account  of  progress  in  zoology  reference  is  made  to  Pro- 
fessor Yerrill's  studies  of  the  gigantic  cuttle-fishes,  and  it  was  stated 
that  two  specimens  of  Architeuthis^  the  genus  including  the  giants  of 
the  class,  had  been  found  52  feet  long.  But  huge  representatives  of  the 
class  have  been  found  elsewhere  than  the  North  Atlantic  Ocean,  and 
have  been  found  to  differ  materially  from  the  type  of  the  genus  ArM- 
teuthiSj  although  apparently  not  as  much  as  has  been  supposed. 

Professor  Yerrill  has  reviewed  the  conclusions  formulated  by  Pro- 
fessor Owen,  in  his  *'  Descriptions  of  some  new  and  rare  Gephalopods." 
The  Enoploteuthis  Cookii  of  Owen  is  the  Sepia  unguiculata  of  Molina 
(1810),  and  Enoploteuthis  molinw  of  D'Orbigny  (1845-'48),  and  <'  it  is  not 
improbable"  that  it  is  also  specifically  identical  with  the  EnoploteuMi 
Hartingii  of  Yerrill  (1880).  The  Flectoteuthis  grandis  of  Owen  is  un- 
questionably an  ArchiteuthiSj  and  the  Ommastrephes  ensifer  is  a  BAenfh 
teuthiSj  and  probably  the  same  as  the  8,  pteropus  of  Bermuda.  (A.  J. 
S.  (3),  V.  23,  pp.  72-75.) 

Th€(  host  of  giant  cephalopods  has  also  been  added  to  from  New  Zea- 
land. Mr.  T.  W.  Kirk  has  described  two  from  that  region  under  the 
names  Architeuthis  VerrilH  and  Steenstrupia  Stoekiu  No  generic  differ- 
ences have  been  signalized  between  the  two,  and  Professor  Yerrill 
would  refer  the  so-called  Stcenstrvpia  to  Architeuthis  *'  without  mach 
hesitation ,  though  the  tentacular  clubs,  if  known,  might  show  some  differ- 
ences." The  species,  however,  "  bear  more  resemblance  to  the  small 
squids,  Ommiistrephes  and  Loligo^  than  do  the  other  large  species  hith- 
erto discovered."  The  A.  VerriUi  had  a  length  for  head  and  body  of 
9  feet  1  inch,  and  the  tentacular  arms  were  25  feet  long.    The  A.  StoekH 
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was  correspondingly  11  feet  1  inch  long,  bat  the  arms  were  shorter  than 
in  the  A.  Verrilli.  (Trans.  New  Zealand  Inst.,  v.  14 ;  A.  J.  S.  (3),  v. 
24,  p.  477.) 

X.  PR0T0CH0RDATE8. 

TUNIC  AXES. 

'^^*~  General, 

Delia  Valle  (A.)>     Nnove  contribuzioui  alia  Storia  Datnrale  delle  Ascidie  composte 

del  golfo  di  Napoli.    Con  10  tav.    Atti  R.  Accad.  Lincei,  (3,)  Mem.  CI.  Fis.,  t. 

10,  pp.  431^98. 
HcMurrich  (J.  Playfair).    On  the  origin  of  the  so-ualled  '^Test-cells"  in  the  Ascidian 

oynm.     With  1  pi.    Studies  from  the  Biolog.  Laborat.  Johns  Hopkins  Univers., 

V.  2,  pp.  147-156. 
Seeliger  (Osw.).    Znr  Entwicklnngsgeschichte  der  Ascidien.    Eibildnng  and  Knos 

pnng  von  Clave)ii|a  lepadilbrmis.    Mit  3  Taf.    Sitzgsbor.  kais.  Acad.  Wien,  math- 

nat.  CI.,  1.  Abth.,^H5.  Bd  ,  pp.  361-413. 

Larvalia, 

Lankester  (E.  Ray).  The  Vertebration  of  the  Tail  of  Appendicularia.  Qnart.  Joum. 
Microsc.  8c.,  v.  22,  pp.  387-390. 

Tamiohranckiates. 

Brooks  (W.  K.).     On  the  development  of  the  ova  in  Salpa.     Withl  pl.    Stnd.  Biolog. 

Laborat.  Johns  Hopkins  Unive^s.,  v.  2,  pp.  301-313. 
Grobben  (Carl).     Doliolnm  und  sein  Generationswechsel,  nebst  Bemerkungeu  fiber 

den  Generationswechsel  der  Acalephen,  Cestoden  nnd  Trematoden.    Mit  5  Taf. 

Arbeit.     Zoolog.     lustit.  Wien.,  4.  Bd.,  pp.  201-298. 

Saccobranchiatea, 

Transtedt  (M.  P.  A.).  Vestindiske  AscidisB  simplices.  1.  Afd.  (PAa{/u«t(f<e)tiUigemed 
IndledendeBemfBrkningerom  Skjserheden  hosAscidiiebimplices  i  Almendelighed. 
(Med2tavl.)     Vid.  Meddel.  Nat.  Foren.  Kjobenh.,  1881,  pp.  257-288. 

The  tail  of  SynoHcidian  larva, 

A  new  Synascidian  generic  type — Disdaplia — has  been  made  known 
by  A.  Delia  Valle,  and  the  larva  described.  Inasmach  as  one  of  the 
most  cogent  arguments  in  favor  of  the  relation  of  the  Ascidians  to  the 
Protovertebrates  is  based  on  the  development  of  a  vertebrated  tail 
in  the  early  stage,  what  Delia  Valle  has  to  say  with  reference  to  that 
of  Disdaplia  is  of  general  interest.  The  tail  presents  ^'  an  envelope 
of  cellolose,  with  amoeboid  nuclei,  a  membrane  continuous  with  tbe 
ectoderm,  which  is  formed  of  large,  flattened  epithelial  cells,  a  contrac- 
tile layer  of  fusiform  cells  which  are  transversely  striated,  and  the  axis 
of  the  tail,  which  is  more  transparent  than  the  rest,  and  is  occupied 
by  the  hyaline  cylinder,  which  is,  according  to  some,  a  solid  cartilagi- 
nous notochord.  The  author,  however,  like  some  other  writers,  finds 
that  this  axial  structure  is  a  hollow  tube,  the  wall  of  which  is  continu- 
ous with  that  of  the  peritoneal  sac."  (J.  B.  M.  S.,  (2,)  v.  2,  p.  768,  from 
Arch.  Ital.  do  Biol.,  1882, 1. 1,  pp.  193-203.) 

Cycles  of  Tunicatea. 

The  cycles  of  development  of  various  types  of  Tunicates  has  been 
presented  in  a  convenient  tabular  synopsis  by  Dr.  Carl  Grobben,  in 
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which  ^^A  "  represents  a  sexual  generation,  ^^  B  "  an  asexoal  one,  <'M' 
the  median,  and  ^^L''  the  lateral  bads: 


AB 

/  \ 

B  AB 

/      /  \ 


AB 


AB 


FyrcMoma. 
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AB 

/  ^ 


AB 


AB        B         AB 


Salpft. 
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I 


DoUdfan. 
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XI.  VERTEBRATES. 


.  OcMral. 


I 


Wiedersheim  (R.).    Lehrbncli  der  vergleiohenden  Anatomie  der  Wirbelthiere  aof 
Grundlage  der  EDtwicklnngsgeschiclite  bearbeitet.    1.    Tb.     Jena,  G.  Fischer, 
,  1882.     (8vo,  xii,  476  pp.    M.  12.) 

Faun<i9. 

Mela  (A.  J.).  Vertebrata  Fennica,  siye  Fauna  animalium  Tertebratorom  regumit 
FennicasD  naturalis.  Saomen  Luorankoiset,  ell  Lnonnontietoelliaen  Snomn 
Luuraukois-Elainaisto.  Helsingissa  (Helaingfors),  Holm,  1882.  (8vo,  id,  386  pp. 
10  pi. 

Teeth. 

Baume  (Rob.).  Odontologiscbe  Forscbangen.  1.  Tb.  Yersucb  einer  Entwiekeliiogi- 
gescbicbte  des  Geblssea.  Mit  97  Holzscbn.  1882  (8vo,  vii,  307  pp.,  M.  13.) ;  2.  Th. 
Die  Defecte  der  barten  Zabnsubstanzen.  Mit  55  Holzscbn.  Leipzig,  A.  Felix, 
1882.  (8vo.    M.  8.) 

Nervous  ayetem. 

Stilling  (J.).  Untersucbangen  ttber  den  Baa  der  optiscben  Centralorgane.  1.  TheiL 
Cbiasma  and  Tractas  opticus.  Mit  10  litb.  Taf.  Eassel  and  Berlin,  Tb.  Fiscber, 
1882.     (4to.,  vu,  87  pp.,  10  Bl.  TafelerkL  M.  24.) 

FISH-LIKE  VEBTEBARTS8. 

Nervous  system, 

Gattie  (J.  Tb.).  Recbercbes  sur  la  glande  pin^ale  (Epiphysis  cerebri)^  das  Plagio* 
stomes,  des  Ganoides  et  des  T^l^steens.  Avec  3  pi.  Arcbiy.  de  Biolog.,  t.  3,  pp. 
101-194. 

Electric  organs. 
» 
Du  Boib  Roymond  (Eniil).    Vorlaufiger  Bericbt  iiber  die  von  Prof  Gastav  Fritsch  in 
Aegypten  angestellten  neuen  Untersucbangen  an  electriscben  Fiscben.    Mooa- 
tsber.    k.    Akad.    Wiss.,  Berlin,  1881,  pp.  1149-1164,  1882. 

Eye, 

Berger  (E. ).  Beitriige  zur  Anatomie  des  Seborgans  der  Fiscbe.  Mit  2  Tat  Morpbol 
Jabrb.,  8.    Bd.,  pp.  97-168. 
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Faunas. 
(North  America,) 

Bean  (Tarleton  H. ).  Notes  on  Fishes  collected  by  Capt.  Chas.  Bendire,  in  Washington 
Territory  and  Oregon,  May  to  October,  1881.    Proc.  U.  8.  Nat.  Mus.,  v.  5,  pp.  89-93. 

Jordan  (David  S.)  and  Charles  H.  Gilbert.  Catalogae  of  the  Fishes  collected  by  Mr. 
John  XantuS}  at  Cape  San  Lacas,  which  are  in  the  U.  S.  National  Mnseam,  with 
descriptions  of  eight  new  species.    Proc.  U.  S.  Nat.  Mas.,  v.  5,  pp.  353-^71. 

(Asia,) 

Karoli  (Janos).    Prodromus  Piscium  Asite  orientalis  a  domino  Joa.  Xantus  annia 
1868-70  collectomm.    Term^z  Filzetek,  v.  5,  pp.  147-187. 
Xote. — A  nominal  list  of  625  species. 

(Europe,) 

Day  (Francis).  The  Fishes  of  Great  Britain  and  Ireland.  Part  4-5.  London,  Wil- 
liams &  Norgate,  1882.  8vo.  v.  1,  pp.  241-240,  pi.  69-93;  v.  2,  pp.  1-96,  pi.  94-106. 

Fatio  ( v.).  Faune  desYert^br^  de  la  Suisse.  Vol.  iv.  Histoire  Natnrelle  des  Poissons. 
l.partie.  Geneve  et  B&le,  1882.  (8vo.  786  pp.,  5  pi.) 

(Africa,) 

Guimaraes  (Antonio  Rob.  Pereira).  Lista  dos  Peixes  da  Maderia,  Acores  e  dos  pos- 
Bessoes  portnguezas  d' Africa,  qne  existem  no  mnseu  de  Lisboa.  Snpplemento. 
Jorn.  Sc.  Math.,  Phys.  e  Nat.  Acad.  So.  Lisb.,  t.  viii,  pp.  30-39. 

Rocbebrnne  (A.  T.  de).  Fanne  de  S<$n^gambie.  Poissons.  Act.  Soc.  Linn.  Bordeaux,  t. 
vi.  pp.  37-180,  pi.  1-0. 

(Au$tralia.) 

Macleay  (William).    Descriptive  catalogue  of  the  Fishes  of  Australia.    Proc.  Linn, 

Soc.  N.  S.  Wales  (Sydney).    Part  3,  v.  6,  pp.  1-138,  pi.  1-2  (8p.  544-801) ;  Part  4, 

pp.  202-387  (Sp.  802-1133). 
.    Contribution  to  a  knowledge  of  the  Fishes  of  New  Guinea.    Proc.  Linn. 

Soc.  N.  S.  Wales,  v.  7,  pp.  224-250  (Sp.  1-120) ;  pp.  361-366  ^p.  121-196) ;  pp. 

585-598  (Sp.  197-274). 

Fossil  fishes, 

Kramberger-Gorjanovic  (Drag.),  Die  jungtertiare  Fischfauna  Creations.  1.  Theil. 
Beitr.  z.  Palaontol.  Osterr.-Ungams  von  Mojsisovics  nnd  Neumayr,  2.  Bd.,  3. 
Hft.,  pp.  86-88;  2.  Theil-  Ibid,,  4.  Hft.,  pp.  89-135. 

•  Australian  fishes, 

A  signal  service  has  been  done  for  ichthyologists  by  Mr.  William 
Macleay,  in  his  cat^alogne  of  Australian  fishes.  It  appears  therefrom 
that  1,133  nominal  species  (excljisive  of  many  doubtless  overlooked  by 
him)  are  found  in  the  waters  that  surround  Australia  and  the  neigh- 
boring islands,  or  which  traverse  its  interior.  This  compares  not  un- 
favorably with  the  fish-faunas  of  other  regions,  and  is  not  much  inferior 
to  those  of  the  United  States  and  the  higfher  north,  wherein  about 
1,500  species  have  been  discovered.  The  proportions  between  the  fresh- 
water and  marine  forms  arc  very  different,  however,  for  the  two  hemi- 
spheres.   The  North  American  streams  and  lakes  swarm  with  species, 
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and  oontribate  well  nigh  40  per  cent,  of  the  total,  while  Australia  is 
exceptionally  poor,  and  has  a  very  small  percentage  of  fre^h- water  fishes. 
Even  the  few  fluviatile  forms  are  ill  understood,  but  it  is  not  at  all  likely 
that  iany  have  intimate  relations  with  types  of  the  northern  hemisphere, 
although  several  genera  have  been  associated  in  a  very  heterogeDeons 
group  ("  Grystina"),  of  which  the  Black  Bass  of  America  has  been  taken 
as  a  type.  Another  element  that  must  be  considered  in  a  cotuparison 
of  the  respective  faunas  is  the  number  of  ill-defined  and  doubtful  species 
that  have  been  introduced  into  the  southern  fauna,  and  which  Mr.  Mac- 
leay  has  evidently  been  unable  to  examine  and  refer  to  their  proper 
categories.  But,  making  all  such  allowances,  the  marine  fisb-fannas  of 
Australia  are  very  rich,  and  the  number  of  species  surpass  those  of  the 
North  American  marine  regions.  It  is  lamentable  that  many  genera 
will  have  to  carry,  as  long  as  the  present  rules  of  nomenclature  prevail, 
names  commencing  with  *'Neo,''  an  anachronism  that  neophytes  in 
science  and  nomenclature  might  be  expected  to  be  guilty  of,  but  which 
good  naturalists  have  also  shared,  so  misleading  is  a  bad  example. 

The  fresh-water  types  of  Australia  are  more  numerous  than  have  been 
supposed.  As  recently  as  1880,  Dr.  Gdnther  only  admitted  30  species, 
including  therein  two  *' brackish-water"  forms,  and  only  three  peculiar 
generic  types — Ceratodvs^  Nannopercoj  and  Macquaria.  Mn  Macleay 
greatly  increases  the  list.  They  are  named  and  arranged  by  him  as 
follows: 

Fercidw, — Lates  (5  of  8  sp.),  Breviperca  (1  sp.),  Bostockia  (1  sp.),  Ede- 
lia  (2  sp.),  Acanihoperca  (1  sp.),  Nannoperca  (2  sp.),  GuUlveria  (2  sp.), 
Oligorus  (2  sp.),  Ctenolates  (properly  PlectropUtes^  3  sp.),  Murrayia  (4 
sp.),  Riverina  (I  sp.),  Duh'8  {i.  e.,  Kuhlia  or  MoronopsiSj  1  sp.),  Macqn4iria 
(1  sp.),  Therapon  (10  of  IG  sp.). 

TrcLchinidcB, — Aphritis  (1  sp.). 

Gobiidw. — Oohius  (several  sp.),  Eleotris  (several  sp.),  Ari^tucus  (4  sp.). 

Blenniidce, — Blennius  (several  sp.),  Cristiceps  (1  of  16  sp.). 

Athcrinidce. — Atherinichthys  (2  of  7  sp.),  Nematocentris  (t.  e.,  Melano- 
tamiaj  1  sp.),  Ncoaiherina  (1  sp.). 

Mvgilidw. — Mvgil  (several  f^p.),  Agoiiostoma  (1  of  2  sp.). 

Opkiocephalida'. — OphiocephalvH  (1  sp.  f?).  • 

Oadopsidw, — Gadopsis  (1  sp.). 

PleuronectidcB. — ArnoghsHus  (1  sp.),  Rhomhosolea  (1  of  2  sp.),  Sipiap- 
tura  (1  sp.). 

Siluridce. — PlotoHus  (3  sp.),  Copidoglanis  (1  of  4  sp.),  NeoHlurus  (1  sp.), 
Cainosilurus  (1  sp.),  Eumeda  (1  sp.),  Arius  (1  of  6  sp.).  • 

Haplochitonidce. — Profotroctes  (1  sp.). 

Salmonidce, — Retropinna  (l.sp.). 

Oalaxidce, — Galaxiaa  (17  sp.). 

Cyprinidce. — Leuciacu^  {11 1  sp.). 

Osteaglass^Ue, — Osteogloasum  (1  sp.). 
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Vlupeidce. — Chatoeasus  (2  sp.)?  Olupea  (several  sp.);  Briahania  (1  8p.)y 
2Iegalop8  (1  sp.)* 

MurtenidiB. — Anguilla  (2  sp.)* 

. — Ceratodus  (2  sp.). 

. — Ompax  (1  sp.). 

Petromyzoiitidcd. — Oeotria  (3  sp.) ;  Tarra  (1  q>.). 

The  most  noteworthy  facts  shown  by  this  list  are  (1)  the  paucity  of 
specialized  fresh-water  types,  and  (2)  the  af&nity  of  the  majority  of  the 
forms  to  marine  types.  The  only  known  special  fresh- water  families 
are  five — ^the  Gadopsids,  the  Haplochitonids,  the  Galaxiids^  the  Osteo- 
glossids,  and  the  Oeratodontids — and  each  of  these  is  represented  by 
only  one  or  two  species,  except  the  Galaxiids,  of  which  17  have  been 
found.  One  Galaxiid,  at  least,  occurs  in  the  high  monntainons  streams. 
The  affinities  of  most  of  the  pecoliar  genera  are  quite  uncertain.  It  is, 
however,  almost  certain  that  none  of  the  species  belong  to  the  same 
families  as  the  Northern  Perches  (Percids)  and  Black  Bass  (Grystina  or 
Centrarchids).  Although  some  of  the  forms  enumerated  may  be  re- 
garded as  anadromous  or  simply  excursionists  from  the  sea,  many,  al- 
though very  closely  related  to  sea-flshes,  have  evidently  become  true 
fre^h- water  forms.  For  example,  in  a  collection  later  obtained  by  Mr. 
Macleay  from  ^^  the  head- waters  of  Palmer  Siver,  cut  off  by  numerous 
falls  from  the  lower  part  of  the  river,"  were  species  of  Therapony  Ule- 
oiriSj  AristCBuSy  Synapturaj  NeoriluruSj  and  Chatoesaus.  These  are  there- 
fore claimed  to  be  *^  fresh- water  fishes  in  the  strictest  sense  of  the  term.'' 
(Proc.  linn.  Soc.  N.  S.  "tVales,  v.  7,  p.  69 ;  see  also  v.  3,  pp.  15, 41, 140.) 

Lest  it  may  be  deemed  that  there  is  an  incougruity  between  the  state- 
ment that  there  are  only  five  fifesh-water  family  types  of  Australian 
fishes  and  the  family  types  indicated,  it  will  be  pertinent  to  add  that 
the  so-called  Gyprinid®  are  evidently  not  members  of  that  family,  and 
<^  Ompax  ^  is  only  known  from  a  figure  drawn  from  memory  by  a  person 
without  any  knowledge  of  ichthyology. 

CLASS  OF  XJEPTOCARDIAKS. 

Bohon  (Job.  Viot.)*  Unteraachangen  liber  AmpMoosuB  laneeolatut.  Ein  Beitrag  ziir 
Tergleiohenden  Anatomie  der  Wirbelthiere.  Denkschr.  d.  math.-iiat.  CL  Akad. 
Wien,  45.    Bd.    (64  pp.) 

CLASS  OF  HTZONTS. 

Dohm  (Anton).    Stadien  zur  Urgeschiohte  dea  Wirbelthierkorpeis.    III.  Die  Enste- 

hnng  der  Hypophysis  bei  Petromyzon  Planeri.    Mittheil.    Zool.  Station  zu  Nea- 

pel,  4.    Bd.,  pp.  172-189,  pi.  18. 
.    Die  Entstehnng  der  Hypophysis  bei  PetromyMon  Planeri,     Zool.  Anz.,  5. 

Jahrg.,  pp.  587-588.    (Nature,  v.  27,  p.  91.) 
Kohon  (Jos.yict.).    Ueber  den  Urspnmg  des  Kerms  acnsticos  bei  Petromyzonten. 

Hit.  2Taf.  Sitzgsber.  Wien.  Akad.,  Math.-nat  CL,  1.  Abth.  85.  Bd.,  pp.  245-267. 

JJevelopment  of  the  pituitary  body  of  the  Lampreys. 

The  pituitary  body  or  hypophysis,  it  has  been  claimed  by  Dr.  W. 

B.  Scott,  originates  in  a  very  peculiar  manner  in  the  Lamprey;  bat 
H.  Mis.  26 39 
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80  anomaJons  would  be  the  origin  alleged,  the  statement  has  been 
regarded  with  skepticism.  Prof.  Anton  Dohm  has  recently  studied 
the  subject,  and  he  thinks  ^^  the  question  is  solved "  by  him,  but  in  a 
way  different  from  what  either  Balfour  or  Scott  supposed.  <^  The  hy- 
pophysis arises  rather  as  an  independent  depression  of  the  ectoderm 
between  the  depressions  for  the  nose  and  the  mouth.  Its  connection 
with  the  nasal  depression  is  only  secondary,  and  is  caused  by  the  strong 
and  early  development  of  the  upper  lip.  It  has  no  connection  with  the 
mouth  depression,  because  the  upper  lip  develops  between  the  month 
depression  and  the  hypophysis.^    {Nature^  Nov.  23, 1882.) 

GLASS  OF  SSULCHIAKS, 

Oeneral. 

Ilasse  (C).  Das  nattirliche  System  der  Elasmobraaohier  aof  Gnmdhige  des  Bmm 
nnd  der  Entwicklnng  ihrer  Wirbelsaale.  Unter  Mitwirkimg  der  Henen  G.  Bon, 
H.  Strasser  nnd  Ph.  Stohr.  Besonderer  Theil.  2.-3.  Liel  Hit  28  Ta£  Jena^  G. 
Fischer,  1882  (4to). 

Eoster  (W.)  and  C.  K.  Hoffinan.  Bapport  over  eene  Verhandeltng  van  den  Heer  Dr. 
J.  W.  Van  Wtjhe,  getiteld :  ^'Ueber  die  Mesodennsegmente  nnd  die  Entwick- 
lung  der  Nerven  des  Selachierkopfes."  VersL  en  MededeeL  K.  Akad.  Amster- 
dam, 18.  D.  pp.  71-65. 

EaUB. 

DnBois  Beymond  (£.).    On  a  new  principle  affecting  the  systematic  distribution  of 

the  family  of  the  TorpedinidcB,    Nature,  t.  26,  p.  492. 
Weyl  (Th.).    Die  SSulenzahl  im  elektrischen  Organ  Ton  Torpedo  oeulata,    CentzalbL 

f.  d.  med.  Wiss.,  1882,  Ko.  16. 

Uleotrio  organ  of  the  Torpedoa, 

The  number  of  colamns  in  the  battery  of  the  Torpedo  fishes  is  of 
specific  value,  according  to  Prof.  Du  Bois  Beymond.  The  eastern  Ameri« 
can  species  {Torpedo  oocidentalis)  has  a  very  large  number,  and  by  this 
character  has  been  claimed  as  a  British  fish.  Professor  Babochin,  of 
Moscow,  has  demonstrated  that  the  electric  organs  are  developed  by  the 
metamorphosis  of  striated  muscle,  and  that  the  columns  do  not  increase 
in  number  with  age,  but  by  the  growth  of  the  individuid  columns. 

OLASS  OF  FISHES  PROPER. 

OsseouB  BU9km. 

Grass!  (B.).  Beitrfige  snr  naheren  Eenntniss  der  Entwicklnng  der  WirbelsSnle  der 
Teleostier.    (Anazng.)    Morphol.  Jahrh.,  8.  Bd.,  pp.  457-473. 

Kostler(M.).  IJeber  Knoohenverdicknngen  am  Skelette  Ton  Knoohenfisohen.  Ifitl 
Taf.    Zeitschr.  t  wiss.  ZooL,  37.  Bd.,  pp.  429-456. 

Bantenfeld  (E.  von).  Morphologische  Untersnchnngen  fiber  das  Skelet  der  hinteren 
GliedmassenYon  Ganoiden  nnd  Teleostiem.  Mit  2  Taf.,  n.  13  in  den  Textgedroek- 
ten  Fignren.    Inang.  Diss.    Dorpat,  1882.    (8to.,  47  pp.,  M.  150.) 

Btohr  (Phil.)  Znr  Entwicklungsgesohiohte  der  Kop&kelets  der  Teleostier.  Uitl 
Taf.  Festsohr.  z  Feier  d.  300.  Jahr.  Bestehens  d.  Jnl.  Max.  UniTsnitM  WB» 
bnrg,  1882. 


ZOOLOQT.  611 

FlMwral  BlceleUm. 

Wyhe  (J.  W.  Ton).  IJeber  daa  yisoeralskelet  nnd  die  Nerven  dee  Kopfesder  Qanoiden 
imd  Ton  Ceratodus.    Mit  2  Taf.    NiederlSnd.  Aroh.  f.  ZooL,  5.  Bd.,  pp.  207-320. 

Nervaua  ayBtem, 

Rabl-Bnokhflid  (C.  )•    Znr  Dentnng  and  Entwioklnng  d  ee  Gehims  der  Knoohenfisolxe* 
Mit  2  Taf.    Aioli.  f.  Anat  und  Entwioklgsgesoh.,  1882,  pp.  111-137. 

Hye, 

m 

Zelinka  (Carl).    Die  Kerven  der  Cornea  der  Enoohenfisobe  nnd  ihre  Endignng  im 
Epithe].    Mit  2  Taf.    Arch.  f.  mikroekop.  Anat.,  21.  Bd.,  pp.  202-239. 

VoMoular  9y$tem, 

Kasem-Beck  nnd  J.  DogieL    Beitrag  zur  Kenntnis  der  Btmktni  nnd  der  Fnnktion 

dee  Herzens  der  Knochenfisohe.    Zeitsohr.  f.  wise.  Zool.,  37.  Bd.,  pp.  247-8fl2,  pi. 

15, 16. 

Kidneyi. 

Bmery  (Carlo),    fitndes  snr  le  d^yeloppement  et  la  morphologie  dn  rein  dee  poissona 

oaeenx.    Atoc  1  pi.    Aroh.  ital.  biol.,  t.  2,  pp.  135-145. 
Balfonr  (F.  M«).  On  the  natnre  of  the  organ  in  adnlt  Teleosteans  and  Ganoids,  which 

is  nenaUy  regarded  as  the  Head,  Kidney,  or  Pronephros.    Qnart.  Jonm.  Mio.  So., 

n.  8,  T.  22,  pp.  12-16,  Jan.,  1882. 

JSmbryology, 

Agassiz  (Alexander).  *  On  the  yonng  stages  of  Osseons  Fishes.    Part  in.     With  20 

pi.    Proo.  Amer.  Acad.  Arts  and  Sc,  v.  17,  pp.  271-303. 
G^ensoh  (Hngo).    Das  secnndare  Entoderm  nnd  die  Blntbildnng  beim  Ei  der  Knochen- 

fische.   Mit  2  Holzschn.-Taf.    Inang.-Diss.    Konigsberg,  Beyer  in  Oomm.,  1882 

(8vo.,  29  pp.  M.  1). 
Hoffinann  (C.  K.).    Zor  Ontogenie  der  Knochenfisohe.    Fortsetznng.    Mit  4  Tail 

Natnnrknnd.  Yerhandl.  Akad.  Amsterdam,  D.  23.    (60  pp.) 

HyMdiiy. 

lienckart  (Bndolf) .  Ueber  Bastardfisohe.  Berlin,  Kicolaische  Yerlags-Bnchhd.,  1882. 
(8vo.,  9  pp.  M.  60.) 

Fish  paUims. 

Thomson  (Carl).  Untersnchnngen  eines  ans  West-AfHoa  stampienden  Fisohgiftes. 
Inang.  Diss.    Dorpat  (Earow),  1882.    (8yo.,  39  pp.  M.  1.) 

Special  ovdcn. 
Dipnoi, 

Beauregard  (H.).  Enc^phale  et  nerfs  orftniens  dn  Ceratodtu.  Atcc  1  pi.  Jonm.  do 
I'Anat.  et  de  la  Physiol,  par  Robin  et  Ponchet,  17.  Ann.,  pp.  230-242. 

Haswell  (William  A.).  On  the  stmctnre  of  the  Paired  Fins  of  Ceratodui,  with  re- 
marks on  the  general  theory  of  the  yertebrate  limb.  With  1  pi.  Proc.  Linn.  Soc 
N.  8.  Wales,  v.  7,  pp.  2-12. 

{Bhamhoganoidei, ) 

Balfonr  (F.  M. )  and  W.  N.  Parker.    On  the  Stmctnre  and  Development  of  Lepido§teu9. 

Proc.  B.  Soo.  London,  t.  33,  pp.  112-119. 
Parker  (W.  E.).    On  the  development  of  the  sknll  in  Lepidoetens  ossons.    Proc 

B.  Soc.  London,  v.  33,  pp.  107-112. 
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(Apode9,) 

Goode  (G.  Brown).    Notes  on  the  life-history  of  the  Eel,  chiefly  derived  fix)m  a  study 

of  recent  European  authorities.    Bull.  U.  8.  Fish  Comm.,  ▼.  4,  pp.  71—124. 
Hermes  (O.)*    On  the  mature  sexual  organs  of  the  Conger-eel  (Conger  vaJpons),  with 

some  observations  on  the  male  of  the  common  eel  (AnguiUa  vulgarie  Flem.).  Bull. 

U.  8.  Fish  Comm.,  v.  4,  pp.  126-130. 
Pauly  (Aug. ).    Beitrag  zur  Anatomic  der  8chwimmblase  des  Aals  {Angwtta  fmwlatait 

Fl.).    Dissert,  (pro  venia  leg.).    Hiinchen,  1882.    (8^,22  pp.). 
Weyenbergh  (H.)     Morphologische  Aanteekeningen  over  de  Proest-alen  of  Sym- 

branchid».    Met  1  pi.    Periodico  Zoolog.,  t.  3,  pp.  278-308. 

• 
(Eveniognaibi,) 

Noll  (F.  C).  Ein  abhtunddreissigjahriger  Earpfen.  Zool.  Garten,  23.  Jahrg.,  pp. 
22&-234. 

(Haplomi.) 

Hermann  (Otto).     VMra  oanina.      Hit  1  Taf.    Termdsz.  Fiizetek,  5.  Bd.,  p.  27S. 
Eiiroli  (J.).     Umbra  oanina  Mars.    Term^sz.  Filzetdk,  5.  Bd.,  pp.  274-275. 
Walther  ( Johann).    Die  Entwioklung  der  Deckknochen  am  Kopfskekt  des  Haohtes 
(Esoz  lucius).    Mit  2  Taf.    Jeoa.  Zeitschr.  t  Naturwiss.,  16.  Bd.,  pp.  5&-€7. 

(Hmibrandhii,) 

Ryder  (J.  A.).  Notes  on  the  development,  spinning  habits^  and  structure  of  the  four- 
spined  Stickleback,  Apeltea  qwidracus.    BulL  U.  S.  Fish  Comm.,  v.  4,  pp.  24-29. 

{Jugulare$.) 

Emery  (Carlo).  Contribuzioni  all'  Ittiolgia.  [m.  Aggiunte  alia  sinonimia  •  aOa 
storia  naturale  del  Fierasfer ;  lY.  Sulle  cordizioni  di  vita  di  giovani  Individni  del 
Tetragonurus  Cuvieri.]    Mittheil.  zool.  Station  Neapel,  3.  Bd.,  pp.  281-283. 

Parker  (T.  Jeffery).  Connection  of  the  air-bladder  with  the  auditory  organs  in  the 
Bed  Cod  (Lotella  baochus).    New  Zeal.  Joum.  of  So.,  v.  1,  pp.  185-186. 

The  hidney  of  fishes. 

The  Ganoid  and  Teleost — ^that  is,  all  tme  flshea — ^have  in  their  larral 
stage  ^'  two  very  distinct  excretory  organs,  viz,  a  pronephros  or  head- 
kidney,  and  a  mesonephros  or  Wolffian  body,  which  are  usually  sepa- 
rated from  each  other  by  a  more  or  less  considerable  interval."  It  has 
been  contended  that  the  pronephros  is  especially,  and  sometimes,  even, 
as  in  Laphius,  exclusively  developed  as  the  kidney  in  fishes;  but  prior 
to  the  discovery  of  the  development  of  the  pronephros,  as  well  as 
mesonephros,  ^^  it  was  a  matter  of  no  very  great  importance  to  know 
whether  the  anterior  part  of  the  so-called  kidney  was  a  true  excretoiy 
organ.  In  the  present  state  of  our  knowledge  the  question  is,  however, 
one  of  considerable  interest."  Professor  Balfour,  consequently,  investi- 
gated the  morphology  of  the  organ  in  several  types  of  fishes — ^the  Stur- 
geon, Bony  Oar,  Smelt,  Pike,  Eel,  and  Angler.  He  was  led  to  the  con- 
clusion that  the  pronephros  becomes  atrophied,  and  probably  never 
persists  in  either  the  Granoids  or  Teleosts,  but  ^^is  always  a  purely 
larval  organ,  which  never  constitutes  an  active  part  of  the  exoretofy 
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system  in  the  adult  state."  This  conclasion,  it  is  held,  adds  ^'  proba- 
bility to  the  view  of  Glegenbaar  that  the  pronephros  is  the  primitive 
excretory  gland  of  the  Ghordata  {i.  6.,  the  Vertebrates  and  Tnnicates) ; 
and  that  the  mesonephros  or  Wolffian  body,  by  which  it  is  replaced  in 
existing  Ichthyopsida,  is  phylogenetically  a  more  recent  organ." 

Echiodon  and  Tetrogonurua  commensal  fishes. 

Professor  Emery,  as  new  ^'  Gontribntions  to  Ichthyology,"  has  recorded 
the  fact  that  the  JEehiodan  dentatus  (or  IHerasfer  dentatus)  forces  itself 
ox>on  Holothorians  as  a  guest,  like  the  typical  IHerasfer.  A  small  speci- 
men of  the  species  waa  found  in  a  Soluthuria  nebulosa  at  Naples  in  the 
summer  of  1881. 

Professor  Emery  also  found  three  young  specimens  of  Tetraganurus 
cuvieri  in  the  respiratory  cavity  of  a  large  Salpa  caught  in  the  Oulf  of 
Naples  in  the  spring  of  1880.  It  has  been  stated  that  young  Tetrogo- 
nuri  also  associate  with  Medusffi.  (See  Oiinther's  Introduction  to  the 
Study  of  Fishes,  p.  501.) 

The  electrical  organ  of  the  Electrio  Eel. 

The  electrical  organ  of  the  South  American  Electric  Eel — Electro- 
phorus  (or  Oymnotus)  electricus — ^has  been  studied  by  Dr.  G.  Fritsch,  and 
his  results  are  described  in  the  great  work  of  Sachs  and  DuBois  Bey- 
mond  on  that  fish.  That  the  electric  organ  is  develoi>ed  from  striated 
,  muscle  is  evident,  inter  aliaSy  fix)m  the  fact  that  a  common  fascia  sur- 
rounds the  organ  and  inferior  lateral  muscles ;  the  electric  organ,  in 
fact,  is  the  modified  superior  muscle.  It  is  also  noteworthy  that  there 
is  a  remarkable  variation  in  the  number  of  electrical  columns,  a  range 
between  50  and  100  occurring.  The  Electric  Eel  thus  contrasts  markedly 
with  the  Torpedo,  in  which  the  number  of  columns  is  constant  for  the 
species.    (J.  B.  M.  S.  (2),  v.  2,  p.  602.) 

Determining  cause  of  the  coa^tward  movement  of  the  Herring. 

The  movements  of  the  Herring  coastward,  concerning  which  there  has 
been  so  much  speculation,  is  believed  by  O.  J.  Broch  to  result  from  the 
assemblage  of  the  small  animals  on  which  it  feeds  in  the  summer  and 
autumn.  These  animalcules  live  in  immense  numbers  at  or  near  the 
surface,  and  their  distribution  is  supposed  to  be  regulated  chiefly  by 
the  predominant  winds  and  currents.  The  course  of  the  Herring  toward 
the  coast  in  the  spawning  season  will  therefore  depend  on  the  locality 
of  the  last  feeding  grounds. 

Mortality  among  the  Tile-fish. 

The  remarkable  history  of  the  Tile-fish  closes,  for  the  present^  with 
an  extraordinary  climax.  This  fish,  the  Lopholatilus  chamceleonticepsj 
a  species  sometimes  attaining  a  weight  of  50  pounds,  or  even  morOi 
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remained  anknown  till  obtained  throngh  the  intervention  of  the  UBlted 
States  Fish  Gommission  in  1879.  It  was  then  fonnd  in  great  numbers  at  a 
depth  of  about  75  to  150  fathoms,  and  as  it  was  so  large  and  also  savory, 
promised  to  become  a  species  of  considerable  economical  importance. 
But  in  1882  a  great  mortality  among  fishes  occurred  in  March,  in  the 
I^orth  Atlantic,  chiefly  on  the  borders  of  the  Oulf  Stream  and  southwest 
of  St.  George's  Bank,  extending  at  least  firom  latitude  37^  to  4(P,  and 
longitude  71^  to  73^  1(K.  Numerous  accounts  of  the  phenomenon  have 
appeared  in  the  newspapers ;  but  there  is  a  deficiency  of  exact  recorded 
data.  It  has  been  stated  that  a  number  of  different  kinds  of  fishes  were 
affected,  but  from  the  imperfect  indications  it  is  at  least  probable  that  the 
Tile-fish  was  the  principal  sufferer.  The  fishes  were  seen  floating  upon 
the  surface  of  the  water,  and  various  vessels  sailed  through  miles  and 
miles  of  them — ^in  some  places  ^'  fully  fifty  dead  fish  "  occurring  in  an  area 
equal  to  the  cabin  space  of  a  vessel.  Of  course  many  hyxK>theses  have 
been  broached  to  account  for  the  fatality,  but  they  all  lack  foondation 
or  require  verification.  The  United  States  Commissioner  of  Fish  and 
fisheries  has  suggested  that  <<  it  is  possible,  their  appearance  being 
almost  concurrent  with,  or  but  slightly  subsequent  to,  the  great  storm 
off  Oeorge's  Bank,"  that  this  may  have  been  in  some  way  the  caose  of 
the  mortality.  In  order  to  ascertain  the  effect  of  this  mortality  in  the 
haunts  of  the  Tile-fish,  special  search  was  made  where  it  was  formerly 
60  abundant,  but  not  a  single  specimen  was  obtained. 

AMFHIBIAKS. 

F^ten  (W.)«  Amphibien  Ton  Mossambiqne.  NatarwissenBohaitliohe  Beise  naeh  Mos- 
Bambiqne,  1842-48,  etc.  Zoologle.  HI.  Berlin,  1882.  (foL  Mit  28  color,  mid  5 
Bohwan.  Taf.    K.  80.) 

Oradientia  or  Urodeia, 

Boolenger  (Qeoige  Albert).    Catalogue  of  the  Batraohia  Oradientia  s.  CandaU  and 

Batrachia  Apoda  in  the  coUeotion  of  the  Britiah  Hnaeom.   2d  ed.    London,  1B32. 

(8vo,  viii,  127  pp.,  9  pi.) 

Gasco  (F.).    Lee  amoora  dee  Axolotla.    Ball.  Soc.  Zool.  France,  6.  aim.,  pp*  l^^'^®- 

Parker  (W.  E.).    On  the  Structnie  and  Derelopment  of  the  SkuU  in  the  Urodelea. 

With  6  pL    Trans,  Zool.  Soo.  London,  y.  zi,  pp.  171-214. 

Salimtia  or  Anura. 

Boolenger  (George  Albert).  Catalogue  of  the  Batraohia  Salientia  a.  Ecandata  i^  ^^ 
oolleotion  of  the  BiitlBh  Muteum.  2d  ed.  London.  1882,  (8to,  xtI,  503  pP*)  ^ 
pi.— £110#.) 

Peters  (W.).  Ueber  Batraohier,  insbesondere  tlber  die  bo  eben  yeroffentliohte  s^®^^ 
Auflage  dee  Catalogs  der  Batraohia  salientia  s.  eoandata  des  British  MaseoB^  ^^^ 
Herm  G.  A.  Boulen^r.    Sltzgsber.  Ges.  nat.  Fr.  Berlin,  1882,  pp.  60-63. 

Tung  (£mile).    Derinflnenoe  des  milieux  physico-chimiqnes  sur  les  6tresTi^^^' 
inflnenoe  des  difil^rentes  esp^ces  d'aliments  sur  le  d^veloppement  de  la  grenonu^ 
(Bana  esonlenta).    Aroh.  so.  phys.  et  nat.,  Geneve  (3),  t.  7,  pp.  225-261. 
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The  last  enumeration  of  the  Amphibians  by  Mr.  Boulenger  shows  that 
nearly  a  thousand  species  are  known.  Kine  hundred  and  thirty-three 
species  ^^are  described"  in  the  catalogues  of  the  Batra^chia  salientioj 
gradientiaj  and  apoda  of  the  British  Museum.  The  progress  of  our  ac- 
quaintance since  the  commencement  of  the  century  with  the  Amphib- 
ians«  so  far  as  numbers  at  least  are  concerned,  may  be  seen  from  the 
following  tabular  synopsis: 


Amphibians. 

IHuidin. 
1802-'3. 

n.AB. 

1842-'64. 

B.  M. 

1850-*58. 

Bool. 
1882. 

OT|nni>PhWill'-.rr.,,.T,,...«-^ ....^-..^^r.rwT-.-. - 

4 
16 
75 

8* 

68t 

164t 

2^1 

n 

GndieBtift 

101 

BeliflDtia 

800 

. 

95 

230 

355 

968 

*  Diim6ril  A  Bibran.  1842.       t  Diim«zil  &  Bibron,  1 9, 1854.       X  Gray,  1850.       §  OOnther,  1858. 

The  Apodal  Amphibia/n8. 

The  known  apodal  Amphibians  do  not  exhibit  sufficient  differences 
among  themselves  to  necessitate  subdivisions  of  more  than  generic  im- 
I>ortance9  and  all  have  been  retained  in  one  family — the  Goeciliids.  Some, 
however,  have  ^'  cycloid  imbricated  scales  imbedded  in  the  skin,"  and 
others  are  naked ;  some  again  have  ^^  eyes  distinct  or  concealed  under 
the  skin,"  and  in  others  the  eyes  are  <'  below  the  cranial  bones."  Tenta- 
cles are  develoi>ed  between  the  nostrils  and  eyes,  or  below  them,  and 
their  modifications  of  structure  have  afforded  the  means  of  deflniDg  a 
number  of  genera.  Mr.  Boulenger  has  admitted  11  genera,  and  recog- 
nizes 32  si>ecies;  South  America  has  21  species,  AMca  5,  and  India  5. 

Families  of  Urodele  Amphibians, 

The  families  of  Gradient  or  XJrodele  Amphibians  admitted  by  Mr. 
Boulenger  are  much  more  comprehensive  than  those  generally  adopted 
by  naturalists  in  the  United  States,  who  have  accepted  those  established 
by  Professor  Cope.  Only  four  are  admitted,  Salamandridse  (with  four 
subfamilies),  AmphiumidaB,  Proteidse,  and  Sirenidse,  and  the  charac- 
ters employed  to  differentiate  two  of  them  at  least  appear  to  contrast 
strangely  with  those  which  are  subordinated  to  them;  thus,  the  Sala- 
mandrids  and  Amphinmids  are  only  differentiated  because  the  former 
have  '* eyelids  developed"  and  the  latter  "no  eyelids."  The  relations 
the  Boulengerian  families  bear  to  the  Copean  may  be  seen  from  the  fol- 
lowing exhibit: 

L  Cadugibbanohiata  Cope,  =  (Salamandridae  +  Amphiumido)  B.) 
Gradients  with  "no  gills  in  the  perfect  state,  maxillaries  present,  both^ 
jaws  toothed".  (B.) 

1  a.   8alamandrids=:SalBmandvidsd  Salamandrinad  pt.  B.     Gadudy 
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branchiates  with  '^palatine  teeth  in  two  longitudinal  series  diverging 
behind,  inserted  on  the  inner  margin  of  two  palatine  processes,  which 
are  much  prolonged  post'eriorly ^  parasphenoid  toothless;  yertebrs 
opisthocodlian"  (6),  and  with  <<no  postfronto-sqnamosal  arch  or  liga- 
ment". (0.) 

1  a.  Pleurodelidids  =  Salamandridffi  Salamandrinsd  pt.  B.  Gadnci- 
brauchiates  with  '^palatine  teeth  in  two  longitudinal  series  divergiDg 
behind,  inserted  on  the  inner  margin  of  two  palatine  processes,  which  are 
much  prolonged  posteriorly;  parasphenoid  toothless"  (B.),  and  ''with  a 
postfrontal  arch,  sometimes  ligamentous".  (C.) 

1  6.  Ambly8tamid8=82k\B,maiidTidsd  Amblystomatinao  pt.  B.  Caduci- 
branchiates  with  ''  series  of  palatine  teeth  transverse  or  posteriorly  cod- 
verging,  inserted  on  the  hinder  margin  or  posterior  i)ortion  of  the 
vomers;  parasphenoid  toothless;  vertebrae  amp hicoBlian"(B.),  and  with 
''palatines  not  prolonged  over  parasphenoid,  bearing  teeth  on  the  pos- 
terior portion".  (C.) 

1  h,  Hynobiids  =  Salamandrid»  Amblystomatinae  pt  B.  Gaduci- 
branchiates  with  "  series  of  palatine  teeth  transverse  or  posteriorly  con. 
verging,  inserted  on  the  hinder  margin  or  posterior  portion  of  the 
vomers;  parasphenoid  toothless;  vertebne  amphiccBlian"  (B.),  and  with 
"palatines  in  contact  prolonged  over  parasphenoid,  bearing  teeth  on 
posterior  external  margin".  (0.) 

1  0.  Plethodoniids  =  Salamandridse  Plethodontinse  B.  Gadacibran- 
chiates,  with  "series  of  palatine  teeth  transverse  on  posterior  portion 
of  vomers;  dentigerous  plates  on  parasphenoid;  vertebrae  amphiccelian." 
(B.) 

1  d,  l>69mo^mafAidb =Salamandridae  Desmognathinae  pt.  B.  Gadnd- 
branchiates  with  "  series  of  palatine  teeth  transverse,  on  posterior  por- 
tion of  vomers;  dentigerous  plates  on  parasphenoid;  vertebrae  opistho- 
coBlian  "  (B.) ;  with  the  parasphenoid  teeth  in  two  elongate  patches,  and 
with  the  tongue  free  laterally  and  behind. 

1  d.  2%onubs=Salamandridae  Desmognathinae  pt.  B.  Gaducibrandii* 
ates,  with  "  series  of  palatine  teeth  transverse,  on  x>08terior  portion  of 
vomers;  dentigerous  plates  on  parasphenoid;  vertebrae  opisthoccelian'* 
(B.) ;  with  the  parasphenoid  teeth  in  a  single  patch  and  with  the  tongue 
free  all  around  and  attached  only  by  a  central  pediceL 

2.  Protonop8id8= Amphinmidtd  pt.  B.  Gaducibranchiates  withont 
eyelids,  with  teeth  on  anterior  margin  of  palatine  bones;  no  dentigeroas 
plates  on  parasphenoid;  vertebrae  amphicoelian;  "no  anterior  axial 
cranial  bone;"  parietals  and  prefrontals  prolonged,  meeting  and  embrac- 
ing frontals;  wall  of  vestibule  membranous  internally;  premaxillaries 
separated;  occipital  condyles  sessile;  and  with  well-developed  limbs. 

2.  Amphiwnid8=^AmphivLmided  pt.  B.  Gaducibranchiates  withont 
eyelids,  with  teeth  on  the  outer  anterior  margin  of  palatines,  no  dentig- 
erous plates  on  parasphenoid ;  vertebrae  amphicoelian ;  "  an  axial  cranial 
bone  (t  vomer)  in  front  of  orbitosphenoids,  and  one  forming  palatal  8nr- 
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face  in  front  of  palatines;"  parietal  prolonged  laterally,  not  reaching 
prefrontals;  vestibule  wall  osseons  internally;  premaxillaries  consoli- 
dated; occipital  condyles  on  cylindrical  pedestal,  and  with  radimentary 
limbs. 

II.  Pboteida  MiQler,  Cope.  Gradients  with  "external  gills  persis- 
tent throughout  life,  maxillaries  absent,  intermaxillaries  and  mandible 
toothed;  "palatine  and  pterygoid  bones  developed,  and  orbito-sphenoid 
elongate  and  not  entering  into  palate  (G). 

3.  Proteids,  The  only  existing  family  with  two  genera — Proteus  and 
Necturus. 

III.  Tbaghystomata  Miiller,  Gope.  Gradients  with  "  external  gills 
persistent  throughout  life;  maxillaries  absent;  intermaxillaries  and 
mandible  toothless ;"  palatines  and  pterygoids  undeveloped,  and  orbito- 
sphenoids  large,  anterior  and  forming  part  of  palate  (G). 

4.  Sirenids.  The  only  family  with  two  American  genera — Siren  and 
Pseudobranckua. 

The  transformation  of  the  Mexican  AxolotL 

m 

It  has  long  been  recognized  that  the  Mexican  Axolotl  represented 
exactly  the  larval  condition  of  the  Korth  American  Amblystomad,  but 
as  the  Amblystoma  form  had  not  been  obtained  in  Mexico,  it  has  been 
suggested  that  the  Axolotl  of  that  country  might  never  attain  the  com- 
plete condition,  and  that  in  fact,  in  its  native  state,  it  might  exemplify 
a  condition  of^trrested  development  perpetuated  by  its  power  to  propa- 
gate in  an  immature  stage.  A  Mexican  naturalist  has,  however,  dis- 
covered that  the  Amblystoma  form  is  found  and  well  known  around  the 
lakes  in  which  the  Axolotl  occurs,  and  that  it  is  even  known  to  the 
people  by  a  name  of  Aztec  origin  meaning  land  Axolotl.  The  fully 
developed  form  has  been  found  about  the  lakes  Santa  Isabel,  Xocbi- 
milco,  Ghalco,  and  Zumpango,  the  last  of  which  is  about  sixteen  leagues 
north  of  the  city  of  Mexico.  Mr.  Yelasco  has  recorded  his  observations 
in  the  Mexican  periodical  called  "La  Naturaleza,"  and  an  abstract  is 
given  in  the  American  Naturalist  (v.  16,  xvi,  p.  913). 

Families  ofAnurans. 

The  arrangement  of  this  order  was  in  Inextricable  confusion  till  the 
key  was  found  by  Professor  Cope,  in  1865,  in  sternal  characters.  To 
the  principal  of  these  characters — the  manner  of  connection  at  the  mid- 
dle— Mr.  Boulenger  attaches  even  greater  importance  than  Professor 
Gope.  The  order  has  been  primarily  divided  into  two  suborders,  the 
Phaneroglossa  and  the  Aglossa,  and  the  former  are  differentiated  into 
"  sections,"  the  Firmistemia  and  the  Arcifera,  the  former  including  the 
"suborders"  Eaniformia,  Firmistemia,  and  Gastrechmia  of  Gope,  and 
the  latter  his  suborders  Bufoniformia  and  Arcifera.  Mr.  Boulenger's 
arrangement,  so  Cor,  appears  to  be  very  natural ;  but  he  has  paid  no 
further  attention  to  sternal  or  other  anatomical  characters  to  distinguish 
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the  families^  although  he  ases  them  for  minor  groups.  As  Professor 
Cope's  views  have  been  generally  accepted  in  the  United  States,  the  fol- 
lowing summary  of  Mr.  Boulenger's  views,  compared  with  Professor 
Cope's,  may  be  of  interest,  Mr.  Boulenger's  families  being  indicated  by 
Boman  figures,  and  those  adopted  in  conformity  with  Professor  Cope's 
views  being  distinguished  by  the  numbers  in  parentheses,  and  the  de- 
scriptive portions  also  in  parentheses : 

Suborder  I.  Phaneroglossa. — Salients  with  the  eustachian  tabes 
separated,  and  with  a  tongue. 

Section  A.  Firmisterkia. — Phaneroglossates  with  ^^coracoids  firmly 
united  by  a  simple  epicoracoid  cartilage;  precoracoids,  if  present,  rest- 
ing with  their  distal  extremity  upon  the  coracoids,  or  connected  with 
the  latter  by  the  epicoracoid  cartilage." 

1(1).  Banids, — ^Firmistemials  with  premaxillary  and  maxillary  teeth, 
with  subcylindrical  sacral  diapophyses,  with  precoracoids,  and  with  an 
<'  omosternum." 

This  is  by  far  the  most  extensive  of  the  Anurans,  comprising,  accord- 
ing to  Mr.  Boulenger,  and  including  the  doubtful  ones,  286  species. 
It  is  represented  in  North  America,  Eurasia,  India,  Africa,  Soath 
America,  and  Australia. 

(2).  Colostethids. — Firmistemials  with  premaxillary  and  maxillary 
teeth,  with  subcylindrical  diapophyses,  and  with  precoracoids,  bat 
without  an  '^  omostemum." 

Only  one  species  haa  been  referred  to  this  &mily^4he  CologteOm 
latinasus  of  Colombia. 

II.  Bendrobatids. — ^Firmistemials  without  teeth,  with  subcylindrical 
sacral  diapophyses,  and  with  precoracoids. 

Seven  species  of  Dendrobates  from  South  America,  3  of  MatUetta  fiom 
Madagascar,  and  (doubtfully)  1  of  Stumpffia^  also  from  Madagascar, 
have  been  placed  in  this  family. 

Ill  (1).  Phryniacids  (Engystomatidse,  §  I,  Boulenger). — Firmistemi- 
als without  teeth  in  upper  jaw,  with  dilated  sacral  diapophyses,  with 
precoracoids,  and  the  coracoids  nearly  parallel  with  the  precoracoids. 

Twenty-five  species  of  this  section  have  been  recoguized  by  Mr. 
Boulenger,  some  of  which  are  Oriental,  but  most  are  South  American. 
(2).  Engystofiiids  (Engystomatidae,  §  II,  Boulenger). — ^Firmistemials 
without  teeth  in  upper  jaw,  with  dilated  sacral  diapophyses,  and  with- 
out precoracoids. 

Twenty-three  species  are  attributed  to  the  genera  constituting  this 
family  by  Mr.  Boulenger  ]  the  typical  are  South  America,  but  most  in- 
habit the  oriental  region. 

(3).  Brevicepitids  (Engystomatldie,  §  III,  Boulenger). — ^Firmister* 
uials  without  upper  jaw  teeth,  with  dilated  sacral  diapophyses,  with 
precoracoids ;  the  coracoids  directed  moderately  backwards  and  much 
dilated  forwards  on  the  epicoracoid  cartilage. 
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Four  African  species  of  the  type  are  known. 
(4).  Hemisids  (Engystomatidsd,  §  lY,  Boolenger). — ^Firmistemials 
without  teeth  in  upper  jaw,  with  dilated  sacral  diapophyses,  with  pre- 
coracoids,  with  the  coracoids  directed  very  obliquely  backwards  and 
little  dilated  toward  the  epicoracoid  cartilage,  and  with  the  '<  supra- 
scapula"  connected  by  ligament  with  the  ^^prootic." 

Only  one  species  of  this  group,  inhabiting  South  Africa,  is  known. 

IV  (1).  Dyscaphids. — ^Pirmistemials  with  teeth  in  upper  jaw,  with 
dilated  sacral  diax>ophyses  (with  precoracoids  '^resting  upon  cora- 
coids," and  with  a  cartilaginous  omostemuni  and  ^^a  very  large  an- 
chor-shaped cartilaginous  sternum  "). 

Two  Madagascarene  species  answer  to  this  definition,  but  three  others 
have  been  associated  with  them,  which,  if  Professor  Cope's  views  are 
accepted,  will  require  to  be  differentiated  as  peculiar  family  types. 

(2).  CallueUids, — Firmisternials  with  teeth  in  upper  jaw,  with 
dilated  sacral  diapophyses  (with  precoracoids  '^ resting  upon  cora- 
coids," without  an  omostemum  and  with  a  small  cartilaginous  ster- 
num). 

One  species  is  known — the  Oalluella  guttulata  of  India. 

(3).  Cophylida, — ^Firmistemials  with  teeth  in  upper  jaw,  with  dilated 
sacral  diapophyses  (and  without  precoracoids). 

The  CophylsB  of  Madagascar  (two  species)  are  the  only  known  repre- 
sentatives. 

Section  B.  Abgipeba. — Phaneroglossates  with  '^  coracoids  and  pre- 
coracoids conna3ted  by  an  arched  cartilage  (the  epicoracoid),  that  of 
the  one  side  overlapping  that  of  the  other." 

y  (1).  Oystiffnathids. — Arcifers  with  toothed  upper  jaw,  and  sub- 
cylindric  (or  little  dilated)  sacral  diapophyses. 

This  is  a  large  family,  including  ^'arboreal,  aquatic,  terrestrial,  and 
burrowing  types,"  and  numerously  represented  in  South  America  and 
Australia;  173  species  are  enumerated  by  Mr.  Boulenger,  although 
some  are  doubtful. 

VI  (1).  Dendrophryniscids.-^ ATcifers  without  maxillary  teeth,  with 
subcylindric  sacral  diapophyses. 

Three  South  American  species  are  alone  known.  The  famUy  has 
been  named  BatrachophrynidsB  by  Professor  Cope. 

VII  (1).  Bufonids. — ^Arcifers  without  maxillary  teeth,  with  dilated 
sacral  vertebrse  (and  a  broad  flat  tongue,  free  behind). 

This  family  is  only  equalled  in  its  distribution  by  the  Ranlds,  and 
103  species  (including  a  dozen  doubtful  ones)  have  been  referred  to  the 
family  by  Mr.  Boulenger. 

(2).  BhiThophrynids. — Arcifers  without  maxillary  teeth,  with  dilated 
sacral  vertebrae  (and  with  an  elongate  subtriangulai  tongue,  free  in 
front). 

This  family  has  been  proposed  for  a  Mexican  Auuran  (BhinophryniLS 
darsalis),  and  was  contrasted  with  all  the  other  Anurans  on  account  of  its 
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anteriorly  free  tongae  by  Dr.  Oiintlier,  all  the  other  Phaneroglossates 
being  ^'opisthoglossate"  or  with  the  ^*  tongue  adherent  in  front,  more 
or  less  free  behind.^ 

Vni  (1).  Hylids. — Arcifers  with  maxillary  teeth,  dilated  sacral  dia- 
pophyses,  and  claw-shaped  terminal  phalanges. 

This  family  is  one  of  the  largest  and  most  widely  distributed  of  the 
Annrans  and  includes,  according  to  Boulenger,  about  180  more  or  less 
well  known  species;  these  are  grouped  by  that  author  under  ten  genera, 
but  many  others  have  been  proposed  by  various  authors. 

IX  (1).  Pelobatids  (or  Scaphiopodids). — ^Arcifers  with  maxillaiy  teeth, 
dilat/cd  sacral  diapoph^ses  (the  coccyx  connate  with  the  sacnim,  and 
with  procoBlian  vertebrae). 

Seven  species  of  Scaphiopus  and  two  of  Pelobates  represent  this  fieun- 
ily,  the  former  in  North  America  and  the  latter  in  Europe. 

(2).  Pelodytids. — Arcifers  with  maxillary  teeth,  dilated  sacral  diapo- 
physes  (the  coccyx  articulating  with  one  or  two  condyles  of  sacral  ver- 
tebrae, and  with  procoelian  vertebrae.) 

Two  species — Pehdytes  punctatua  of  Southern  Europe  and  Batraehcp' 
sis  melanapyga  of  New  Guinea — have  two  sacral  condyles,  and  two  othere, 
of  the  oriental  genus  Leptobrachiunif  have  only  one.  Xenaphrys  having 
procoelian  vertebrae,  according  to  Boulenger,  would  also  belong  here,  al- 
though it  was  associated  by  Cope  with  Asterophrydids. 

(3).  Asterophrydids. — Arcifers  with  maxillary  teeth,  dilated  sacral 
diapophyses  (the  coccyx  connected  with  one  or  two  condyles  or  sacral 
vertebrae,  and  with  opisthoccelian  vertebrae). 

Four  genera  are  referred  to  this  family  by  Professor  Cope,  bat,  ac- 
cording to  Mr.  Boulenger,  only  two  of  them — the  Eastern  Megalophryt 
and  Papuan  Asterophrys — have  its  essential  characters,  i.  e.y  the  opis- 
thoccelian vertebrae.  Oryptotis  is  associated  with  Gystignathids  and 
Xenophrys  with  Pelodytids. 

X  (1).  Discoglossids, — ^Arcifers  with  maxillary  teeth,  dilated  sacial 
diapophyses,  precoracoids  and  coracoid  slightly  divergent  and  gen- 
erally tapering,  and  with  the  '' sternum"  emitting  two  divergent  pro- 
cesses. 

This  well-marked  family  has  four  European  species  and  a  fifUi  peca- 
liar  form  {Idapelma  Hochstetteri)  in  New  Zealand^a  remarkable  distri- 
bution. 

XI  (1).  Amphignathodontids. — Arcifers  with  maxillary  as  well  as  sim- 
ilar mandibular  teeth,  dilated  sacral  diapophyses,  and  without  an  omo- 
stemum.  The  Amphignathodan  Ouentheriy  recently  described  by  Hr. 
Boulenger,  from  Ecuador,  is  the  sole  known  species  of  this  famOy. 

XII  (1).  Hemiphractids, — ^Arcifers  with  maxillary  as  well  as  peca- 
liar  mandibular  teeth,  subcylindrical  sacral  diapophyses,  coracoids  and 
precoracoids  parallel,  an  omostemum,  and  (in  Hemiphractus  at  least) 
opisthoccelian  vertebrae,  and  the  coccyx  attached  to  two  condyles. 

Three  tropical  American  genera,  with  eight  species,  have  been  re- 
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ferred  to  this  &inily,  bat  one  {AmpJiodus  Wureheri)  may  require  to  be 
differentiated  from  it. 

The  Discoglossids  differ  so  mach  from  the  other  Arcifers  that  the  exi- 
gencies of  economy  in  diagnosis,  as  well  as  scientific  taxonomy,  appear 
to  demand  ite  isolation  in  a  peculiar  superfamily,  contrasting  with 
another  containing  all  the  other  representatives  of  the  arciferous  sec- 
tion, viz: 

Bofonoidea. — ^Arciferous  Phaneroglossates  without  ribs^  and  with 
their  tadpoles  provided  with  a  spiraculum  situated  on  the  lefb  side. 

Discoglossoidea. — Arciferous  Phaneroglossates  with  short  ribs  and 
their  tadpoles  distinguished  by  a  ''  spiraculum  situated  mesially  on  the 
thoracic  region." 

Suborder  11.  AOLOSSA. — Salients  with  the  Eustachian  tubes  united 
into  a  single  ostium  pharyngium  and  without  a  tongue. 

Xin  (=1).  Da>etylethrid8. — ^Aglossates  with  maxillary  teeth  (with  di- 
lated sacral  diapophyses,  and  with  <^  coracoids  and  precoracoids  sub- 
equal,  strongly  divergent,  connected  by  a  double,  not  overlapping,  car- 
tilage ^). 

This  family  (which  should  by  rights  be  called  Xenopodids)  is  com- 
posed by  three  species  of  XenopuSj  found  in  Tropical  A&ica. 

XIY  (=1).  Pipida. — Aglossates  without  teeth  (with  dilated  sacral  dia- 
pophyses,  and  with  ^^  coracoids  and  precoracoids  strongly  divergent, 
former  much  dilated,  connected  by  a  broad,  double,  not  overlapping, 
cartilage''). 

The  Surinam  Toad,  Pipa  atneriea/nat  is  the  only  known  species  of  this 
iiftmily. 


Oeneral. 

Cope  (E.DO*  Beptileeof  the  Amerioan  Eooene.  Amer.  Natoraliati  v.  16^  pp.  979-803* 
Hoffiniui  (O.K.).    Beptilia.     (Bromi's  Elaaaen  and  Ordmugen  Thiezxeiohs.)    35> 
Lief:    Leipzig  mid  Heidelberg,  1883.    (Svo.    M.  1.  50.) 

Special  ardara, 

{CrocodiUans,) 

ChafibiJon(J.).   Obeerrations  but  1' AUigator  mifldssippienfiie.  Ann.  Soo.  Linn.  Lyon^ 

t.  28.    (8yo.,  16  pp.,  1  pL) 
Van  Beneden  (£donard).    Becherches  snr  Poreille  moyenne  dee  Crooodlliens,  et  sea 

oommnnications  multiples  aveo  le  pharynx.    Ayeo  3  pi.    Archiv.  de  Biolog.,  t.  3,. 

pp.  497-660. 

{Laoertilian$.) 

Fieoher  (J.  G.).    AnatomlBche  Kotizen  tlber  Heloderma  horridnm  Wiegm.    Mit  1  Taf. 

VerhandL  Yer.  f.  natnrw.  Unterhalt.    Hambnrg,  5.  Bd. 
Fiaeher  (Joh.  von).    Daa  Cbamaleon  (Chamaleo  vulgaris),  sein  Fang  ond  Vereandt 

seine  Haltong  and  seine  Fortpflanznng  in  der  Gtofangenschaft.    Zoolog.  Garten» 

23.  Jahrg.,  pp.  4-13,39-48,  etc. 
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Shnfeldt  (B.  W.)«    BemarkB  npon  the  Osteology  of  Opheoeannu  TentraUa.    Proe.  U. 

S.  Nat.  Hub.,  ▼.  4,  pp.  39^-400. 
Stranoh  (A. ).    Bemerkangen  fiber  die  Eideoluenfamilie  der  AmphUhawiiden.    MAang. 

Biolog.,  t.  11,  pp.  3&&-479. 

(OphidiafU.) 

Forbes  (W.  A.).  Obserrations  on  the  Incabation  of  the  Indian  Python  (Python  dm^o- 
ros).    Beport  51  Meet.  Brit.  Assoo.  Adv.  So.,  p.  723-724. 

{CheUmitm$.) 

Tme  (Fred.  W.).    On  the  North  Amerioan  Land  Tortoises  of  the  genns  Xerohats^ 
Proc.  U.  S.  Nat.  Mns.,  y.  4,  p.  434-449. 

(DifioMnriaiM.) 

Marsh  (O.C.).   Principal  charaoters  of  Amerioan  Jurassic  Dinoeann. — ^PartY.  Claasi- 
fication  of  the  Dinosanria.    Amer.  Journal  So.  (3),  y.  23,  pp.  81-86. 

Beptiles  of  the  Amerioan  Eocene. 

The  Cretaceous  was  pre-eminently  the  age  of  Beptiles,  and  with 
that  period  died  oat  many  strange  types  of  the  class.  In  the  Tertiaiy 
age  the  reptiles  were  developed  under  the  same  grand  orders  as  those 
of  the  present,  but  under  some  peculiar  families  and  many  peculiar 
genera.  Those  of  the  Eocene  of  North  America  have  been  reviewed 
by  Professor  Cope,  and  no  less  than  91  species  are  recognized,  and  are 
segregated  under  four  orders — ^the  Grocodilians  with  18  spedes,  the 
Tortoises  with  42,  the  Lacertilians  with  25,  and  the  Ophidians  with  6. 
The  ratios  between  the  several  types  will  thus  be  seen  to  be  very  dif- 
ferent from  those  exhibited  by  any  existing  fauna,  but  the  discrepancy 
is,  doubtless,  to  some  extent  due  to  our  imperfect  knowledge ;  never- 
theless, the  real  ratios  were  probably  not  very  different  from  thoee  al- 
ready furnished  by  palsBontology. 

Prnfessor  Oope  well  remarks  that  ^'  the  Eocene  reptiles  were  not  a 
new  creation  nor  a  new  evolution,  but  a  remnant  of  the  typ^  that  had 
co-existed  with  the  monarchs  of  life  during  previous  ages.  We  rnnst 
except  from  this  statement  the  serpents,  which  first  api>ear  in  numbers 
at  this  time,  only  one  Cretaceous  species  having  been  found  by  Dr. 
Sau  vage  in  France.  The  crocodiles,  tortoises,  and  lacertilians  represent 
orders  already  abundant  in  the  Mesozoic  faunse.  Their  decadence  in 
Central  Forth  America  did  not  commence  until  the  Miocene  period, 
when  the  crocodiles  and  nearly  all  the  tortoises  disappeared." 

The  Crocodilians,  according  to  Cope,  were  represented  by  only  2 
genera,  both  of  the  family  CrocodilidsB,  CrooodiluSy  with  16  species, 
and  PlerodoHy  with  2.  "  The  Eocene  species  of  true  crocodUes  differ 
much  in  size  and  characters,  ranging  from  the  (7.  heterodonj  which  is 
not  larger  than  an  Iguana,  to  the  0.  antiquus  and  C.  davis^  which  riTsl 
the  existing  species  of  the  East  Indies." 

The  tortoises  of  the  Eocene  are  of  unusual  interest.    Eight  families 
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of  the  order  axe  represented — ^the  Sphargidids  ;*  the  Gheloniids,  or  true 
sea-tnrtles;  the  extinct  Proplenrids,  turtles  to  some  extent  intermediate 
between  the  sea  and  snapping  turtles;  the  Chelydrids,  or  snappers;  the 
Trionychids,  or  soft  turtles;  the  extinct  Baenids;  the  Emydids,  now 
so  abundant  in  species ;  and  the  Te^stitndinids,  or  land  tortoises. 

The  DtTiosaurians, 

Most  interesting  are  the  extinct  reptiles  named  Dinosauriaiis,  for 
various  reasons.  Many  of  them  were  of  gigantic  size,  in  certain  re- 
spects they  exhibited  a  considerable  degree  of  specialization,  they  were 
also  manifested  under  a  variety  of  modifications,  and  they  either  repre- 
sented the  general  stock  from  which  the  birds  originated  or  were  bat 
little  removed  from  that  stock.  In  other  words,  could  we  trace  the 
line  of  the  birds  backward  to  their  primitive  ancestors  the  naturalist 
would  recognize  in  the  ancestral  form  a  member  of  the  class  of  reptOes, 
and  in  that  class  he  would  refer  it  either  to  the  group  of  Dinosau- 
rians,  or,  as  is  more  likely,  to  a  peculiar  earlier  one,  from  which  may 
have  originated  both  types.  The  richness  of  the  Dinosaurian  group  in 
species,  in  genera,  and  in  families,  as  well  as  still  more  comprehensive 
groups,  had  been  gradually  revealed  by  different  palaeontologists,  and 
at  length  in  accelerated  ratio,  till  now  Professor  Marsh  has  brought  into 
prominence  the  variety  in  structure  manifested  in  a  new  arrangement  of 
the  group.  He  even  considers  that  the  Dinosaurians  constitute  a  di- 
vision of  reptiles  of  superordinal  importance,  and  calls  it  a  ^'  subclass  "; 
the  group  is  divided  into  five  primary  sections,  and  those  are  denomi- 
nated "orders.'^  The  characters  given  to  the  several  subdivisions, 
'^  orders,"  and  '^  families"  are  herein  condensed  from  Professor  Marsh's 
diagnoses  and  contrasted  with  each  other.  Whether  the  groups  are  of 
the  value  claimed  by  Professor  Marsh  may  be  an  open  question,  and  the 
herpetologist  must  judge  for  himself  what  value  he  would  assign  to  the 
modifications  employed  in  the  diagnoses. 

I.  Sattbopoda.  Dinosaurians  with  plantigrade  (ungulate)  feet,  front 
and^hind  pentadactyle ;  fore  and  hind  limbs  nearly  equal,  and  without 
a  postpubis ;  AtlantosauricUB  and  Morosauridce, 

II.  STEaosAUBiA.  Dinosaurians  with  plantigrade  (ungulate)  feet, 
fore  and  hind  pentadactyle ;  fore  limbs  very  sniall  and  locomotion  mainly 
effected  by  hind  ones ;  and  with  a  postpubis ;.  StegosauridcBy  Soelidasau- 


m.  Obnithopoda.  Dinosaurians  with  digitigrade  feet,  the  fore  pen- 
tadactyle, the  hind  tridactyle,  fore  limbs  small,  <'  limb  bones  hollow," 
and  with  a  postpubis ;  OomptanoHdw,  IguanodontidcBj  and  Hadrosauridce. 

lY.  Thebopoda.  Dinosaurians  with  digitigrade  (unguiculate)  feet, 
the  fore  pentadactyle,  the  hind  variable  (pentadactyle,  tetradactyle,  or 
tridactyle),  the  ^^  fore  limbs  very  small,  limb-bones  hollow,"  and  x>ost- 
pubis  (t).  MegalosauridaSy  ZandodontidWy  AmphisauridWj  LabrosauridcB. 

V.  GosLUBiA.  (Not  characterized.)     Cwluridce. 
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YI.  CoMPSoaNATHA*  (Not  Characterized.)    OampsognathidcB, 

YIL  Hallopoda.  Dmosaarians  with  digitigrade  (nngnicalate)  feet, 
the  fore  (not  described),  the  hind  tridactyle^  the  <^  fore  limbs  very  small,'' 
and  with  the  metatarsals  greatly  elongated,  the  calcarenm  much  pro- 
duced backwards,  the  vertebrse  biconcave,  and  the  vertebrss  as  well  as 
limb-bones  hollow.    HallapodidcB. 

Five  orders  and  fourteen  families,  it  wiU  be  hence  seen,  are  admitted 
by  Professor  Marsh. 

The  fourteen  families  admitted  are  distinguishable  as  follows: 

I  (1).  AtlantoBauridSn  Sauropods  with  ischia  directed  downwards  and 
meeting  at  median  line  at  their  extremities. 

(2).  Morosaurida.  Sauropods  with  ischia  directed  backwards  and 
meeting  along  median  line  by  their  sides. 

II  (1).  BtegoBaurids,  Stegosaurians  with  astragalus  co-ossified  with 
tibia,  and  very  short  metatarsals. 

(2).  Scelidosaurids.  Stegosaurians  with  astragalus  distinct  firom 
tibia  and  elongated  metatarsals  (with  four  functional  digits  in  pes). 

III  (1).  Camptonotids.  Omithopods  without  clavicles,  and  with  a  com- 
plete postpubis. 

(2).  Igtmnodontids.  Omithopods  with  clavicles,  and  with  an  incom- 
plete postpubis. 

(3).  Hadroaaurids.  Omithopods  with  ^^  teeth  in  several  rows,  fonn- 
ing,  with  use,  a  tessellated  grinding  surface."  (Clavicles  and  post-pabis 
not  described.) 

lY  (1).  Megalosaurids.  Theropods  with  biconcave  vertebne,  pnbes 
slender  and  united  distally,  and  tetradactyle  pes. 

(2).  Zanclodontids.  Theropods  with  biconcave  vertebras,  pubes  broad, 
elongate  plates,  with  anterior  margins  united,  and  pentadactyle  pes. 

(3).  Amphisaurida.  Theropods  with  biconcave  vertebrs,  pubes  rod- 
like,  and  tridactyle  pes. 

(4).  Labrosaurids.  Theropods  with  strongly  opisthoccalian  and  cav- 
ernous anterior  vertebrae. 

y.  Ocslurids.  Dinosaurians  with  anterior  (of  cervical)  vertebne  opis- 
thocoBlian  and  rest  biconcave ;  very  long  and  slender  metatarsala,  and 
^^  bones  of  skeleton  pneumatic  or  hollow." 

YI.  Oompsogfiathids.  Dinosaurians  with  anterior  vertebne  opistlio- 
ccBlian,  and  others  not  described,  and  tridactyle  fore  as  well  as  bind 
feet,  and  ischia  with  long  symphysis  on  median  line. 
YII.  Hallopodids. 

The  Wings  of  Pterodadyles. 

Prof.  0. 0.  Marsh  has  given  a  large  plate  and  woodcuts  iQustratiDg  a 
Pterodactyle,  named  by  him  Rhamphorhynekua  phylluruSj  found  in  1$'3 
<(  near  Eichstadt,  Bavaria,  in  the  same  lithographic  slates  that  have 
yielded  AreJuBopteryXj  Oampsognathusy  and  so  many  other  Jurassic  fossils 
known  to  fame."    The  wing  membranes  are  well  preserved  and  prove 
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that  they  were  quite  similar  to  those  of  the  bats — smooth  and  contrac- 
tile into  folds.  The  tail  of  the  type  in  qaestion,  at  least  at  and  near  its 
extremity,  "  supported  a  vertical  membrane  developed  above  as  well  as 
below,  and  having  a  rhomboid  or  leaf-like  outline." 

Professor  Marsh  has  also  discussed  the  homologies  of  the  wing  or 
manus  bones  of  the  Pterodactyles,  and  reached  the  conclusions  that 
"  there  are  five  digits  in  the  hand  of  Pterodactyles,  although  not  the  five 
often  given  in  restorations.  The  first  digit,  the  elements  of  which  have 
been  considered,  undoubtedly  supported  a  membrane  in  front  of  the 
arm.  The  second,  third,  and  fourth  are  small,  and  armed  with  claws. 
The  large  wing  finger  is  the  fifth,  corresponding  to  the  little  finger  in 
the  human  hand."    (A..  J.  S.,  (3,)  v.  23,  pp.  251-256.) 

A  poisonous  Lizard, 

A  large  lizard  of  an  orange  and  black  color  with  a  skin  tuberculated 
or  covered  with  scales,  simulating  the  heads  of  nails,  and  hence  called 
Helodermay  is  a  common  inhabitant  of  Arizona.  It  is  dreaded  by  the 
inhabitants  of  the  Territory  and  deemed  by  them  to  be  poisonous.  The 
allegations  to  that  effect,  however,  have  been  doubted  by  naturalists, 
because  none  of  the  lizards  had  been  acknowledged  to  be  venomous. 
Heloderma  differs  from  other  lizards,  however,  in  having  grooved  teeth 
and  the  efferent  ducts  of  the  salivary  glands  discharging  at  the  bases  of 
the  grooves.  The  best-informed  herpetologists  have  therefore  acknowl- 
edged the  possibility,  if  not  probability,  of  the  truth  of  the  popular  be- 
lief, and  Professor  Gope  years  ago  named  the  Arizonian  Heloderma^  H. 
suspectwnj  with  reference  to  the  bad  reputation  of  the  animal.  Eecent 
experiments  and  the  personal  experience  of  Dr.  B.  W.  Shufeldt  have 
demonstrated  the  correctness  of  the  belief  as  to  the  poisonous  character 
of  the  lizard,  and  we  have  now  the  certainty  that  the  representatives  of 
one  type  of  lizard — the  family  of  Helodermids  with  one  genus  and  two 
species — ^are  venomous.  Dr.  Shufeldt  has  recorded  the  effects  of  a  bite, 
which  was  immediately  attended  with  violent  inflammation,  in  the 
Amencan  Naturalist  for  November,  1882  (v.  16,  pp.  907,908). 
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mo-lith.  pi.  and  1  portr.    |25.) 
Maynard  (C.  T. ).    Birds  of  Eastern  North  America.    With  original  description  of  all 

the  species  which  occur  east  of  the  Mississippi  Blyer,  i^ith  32  col.  lith.  pi.    Boe- 

ton,  Mass.    1882.    (4to.) 
Kehrling  (H.).    Beitrage  sur  OmisdesnSrdlichen  IlUnois.    (Fortsetzung.)    Jonin. 

f.  Omitholog.,  29.  Jahrg.,  p.  405-416. 
■  List  of  Birds  observed  at  Houston,  Harris  Co.,  Texas,  and  in  the  oonntiee 

MontgomeAry,  Galveston,  and  Fort  Bend*    Bull.  Nutt.  Ornithol.  Club,  y.  7,  p.  166- 

175. 
Bidgway  (Robert).    List  of  Additions  to  the  Catalogue  of  Vorth  American  BirdB. 
Bull.  Nuttall  Ornithol.  Club,  y.  yii,  p.  257-258. 

{Europe,) 

Montagu  (Col.).  A  Dictionary  of  British  Birds:  being  a  Reprint  of  Montagu's  Or- 
nithological Dictionary,  together  ^ith  the  additional  species  described  by  Selby 
Tarrell  in  all  three  editions,  and  in  Natural  History  Journals.  Compiled  and 
edited  by  Edw.  Newman.    London,  Sonnenschein,  1882.    (8^,  306  p.,  7$.  6d.) 

Seebohm  (Henry).  A  History  of  British  Birds,  with  colored  illustrations  of  their  eggs. 
Parti.    London,  Porter.     1882.    (8vo.) 

{Asia.) 

43alyaderi  (Tommaso).  Prodromus  OrnithologisB  Papuasiie  et  Moluccoram.  XIIL 
Nata^ores.  XIV.  Strathiones.  XV.  Additamenta.  Ann.  Mus.  Civ.  8tor.  Kst 
Genoya,  y.  18,  p.  400-430. 

(Africa,) 

Barboza  duBocage  (J.  V.).  Aves  dos  possessoes  portuguesas  d'AfWca  occidental.  2SL 
Lista.    Jom.  So.  Math.  Phys.  Nat.  Lisboa,  1882,  pp.  291-298. 
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(Auttralia.) 

Bailer  (W.  L.)*  Manual  of  the  Birds  of  New  Zealand,  with  woodoats  and  37  pi.  Well« 
ington,  N.  Z.,  1882.    (8yo.,  119  pp.,  M  14.) 

Fo9Hl  birds. 

ILremoine  (Y. ).    Recherches  sar  les  Oiseanx  fossiles  des  terrains  tertiaires  inf^rieurs  des 

enrirons  de  Reims.    2.  Partie.  Reims,  impr.  Matol-Braine,  1882.    (8vo.,  p.  71-170, 

pi.  ^11.) 

Special  groups. 

(TMnares.) 

Forbes  ( W.  A.).  Report  on  the  Anatomy  of  the  Petrels  (Tubinares)  collected  dnring  the 
Toyage  of  H.  M.  6.  Challenger.    With  7  pi. 

(GaUincB.) 

Oostalet  (£.).  Description  da  Seinhardius  ocellatuB,  Gallinac^  voisin  des  Argas.  Aim. 
Scieno.  nat.  (6),  Zool.,  1. 13,  Art.  No.  12.    (8  pp.) 

(Pnttani.) 

Beichenow  (Ant.).  ConspectnsPsittacoram.  SystematischeUebersichtallerbekann- 
ten  Papageienarten.    (Sehlass).    Jonm.  f.  Omitholog.,  29.  Jahvg.,  p.  337-398. 

(Pt'ci.) 

£lliot  (D.  G.)*    A  Monograph  of  the  Bacerotide,  or  family  of  the  Hombills.  Part  10 

[ conclading  the  work] .    London ,  1882.  (fol . ). 
Sclater  (P.  L. ).    A  Monograph  of  the  Jacamars  and  Paif-Birds,  or  Families  Galbolidas 

and  Bacconidffi.    London,  Dulau  &  Co  ,  1882.    (4to.    Completed.) 
Steams  (Robert  £.  S.)*    The  Acorn-storing  habit  of  the  California  Woodpecker 

IMelanerpesformidrorue]'    Amer.  Katnralist,  v.  16,  p.  353-357. 

{Passeres.) 

Forbes  (W.  A.).  Contributions  to  the  Aaatomy  of  Passerine  Birds.  Part  5.  On  the 
Structure  of  the  Genus  Orthanyx.  Proc.  Zool.  Soc.  London.  1882,  p.  544-546. 
Ihid.^  .Part  6.  On  Xenicus  and  AcanthiHtta  as  types  of  a  new  family  {Xeniddit) 
of  Mesomyodian  Passeres  from  New  Zealand.  Proc.  Zool.  Soc.  London,  p. 
561-571. 

Shafeldt  (R.  W.).  Notes  upon  the  Osteology  of  Cinclu9  mexicanus.  Bull.  Nnttall 
Omithol.  Club.    V.  7,  p.  213-221. 

Variations  of  the  Toes  in  Birds. 

The  variations  from  the  normal  stractnre  of  the  foot  in  birds  were 
examined  by  the  lamented  Forbes  shortly  before  his  death,  and  are  no- 
ticed in  an  ajrticle  published  in  the  "  Ibis''  for  July  (1882). 

Most  birds,  as  is  well  known,  have  four  toes,  of  which  generally  three 
are  directed  forwards  and  one  backwards  in  the  non-zygodactyloos 
tjpefiu  Bnt  one  or  other  of  the  toes  is  liable  to  suppression,  and  the 
one  thus  atrophied  is  by  no  means  always  the  same;  (1)  generally  it  is 
the  hind  toe  or  hallux,  but  (2)  in  certain  kingfishers  (Ceyx  alci^one) 
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it  is  tlie  second  digit,  and  curiously  enough  (3)  in  one  form— the  Pas- 
serine genus  Cholomis — the  fourth  toe  is  aborted. 

The  customary  number  of  phalanges  is  ^'2,  3,  4,  6,  in  the  respect- 
ive digits,  counting  from  ii^ithin  outwards,"  but  this  type  is  deviatdi 
from  in  a  number  of  instances.  (1)  Certain  members  of  a  family  whoM 
representatives  generally  develop  the  normal  structure  may  deviate 
therefrom,  as  do  the  genera  Cypselus  and  Panyptila  among  the  Swifts 
or  Gypselids,  which  have  2,  3,  3,  3  phalanges.  (2)  The  Pterodids 
and  typical  Gaprimulgids  develop  only  2,  3,  4,  4,  phalanges,  ^^  tbe 
fourth  digit  being  one  short  of  the  normal  number  of  phalanges";  and 
(3)  in  the  Procellariids,  ^'  the  number  of  joints  in  the  hallux  is  reduced 
to  one,"  the  digital  formula  being  1,  3,  4,  5,  except  in  Pelecanoides, 
where  the  hallux  is  ^^  quite  absent." 

Interbreeding  of  Birds. 

Mr.  Henry  Seebohm  thought  that  ^^the  inter-breeding  of  birds  snp- 
I>osed  to  be  specifically  distinct  is  a  subject  which  has  been  much  neg- 
lected by  ornithologists,"  and  has  called  attention  to  certain  facts  or 
alleged  &cts  bearing  on  the  subject.  ^<Two  forms  which  are  appa- 
rently very  distinct,  as  Corvus  corane  and  0.  comix  or  Carduelis  major 
and  0.  oa/nicepsy  are  nevertheless  found  to  be  only  sub-specifically  dis- 
tinct-^a  complete  series  of  examples  from  one  extreme  form  to  the 
other  in  each  case  being  obtainable.  They  are  produced  by  interbreed- 
ing with  each  other  as  well  as  with  the  intermediate  forms.  The 
Shrikes  {Laniua)  and  Dippers  {Cinclus)  offer  other  illustrations,  as  do 
likewise  the  Kuthatches  (Sitta).  ''The  case  of  the  Crows  and  the 
Goldfinches,  where  the  extreme  forms  interbreed,  is  exceptional ;  but 
the  cases  where  the  individuals  of  each  valley  interbreed  with  their  im- 
mediate neighbors,  and  where  the  range  is  great  enough  to  make  the 
sum  of  a  series  of  small  differences  show  a  large  difference  in  the  ex- 
tremes, is  by  no  means  uncommon." 

For  the  details  respecting  the  species  enumerated  reference  must  be 
had  to  Mr.  Seebohm's  article  in  the  ''  Ibis"  (4  s.,  v.  6,  pp.  546-650).  The 
facts  he  brings  forward  are  susceptible  of  another  explanation,  but  the 
subject  discussed  is  of  sufficient  interest  to  demand  attention. 

New  North  American  Birds. 

A  number  of  new  forms  of  birds,  previously  unknown  to  the  North 
American  fauna,  were  added  thereto  during  1882.  Most  of  these  are 
the  results  of  Mr.  Bidgway's  investigations,  and  have  beeg  described  as 
<< subspecies"  of  species  in  the  '< Proceedings  of  the  Dnited  States 
National  Museum,"  v.  4,  pp.  374-379 ;  and  v.  5,  pp.  9-15, 114, 344.  The 
additions  by  Mr.  Bidgway  and  others  are  as  follows,  the  numbers  ap- 
pended indicating  the  position  in  his  catalogue : 

1.  Hylocichla  fuscescens  salicola  B.—Bocky  Mountains  (2a). 
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2.  Hjlocichia  alici»  Bicknelli  R — Catskill  Mountains,  N.  Y.  (3a). 

3.  Motacilla  ocularis  (Swinhoe).    A  straggler  to  La  Paz.,  Gal.,  firom 
Eastern  Asia  (69*). 

4.  GhamaBa  fasciata  Henshawi  K. — Gal.  (35a). 

5.  Lophophanes  inomatus  gnseus  K. — Middle  Province  U.  S.  (38a). 

6.  Gertbia  familiaris  montana  R — Middle  Province  IT.  S.  (556). 

7.  Gerthia  familiaris  occidentalis. — Pacific  U.  S.  (55c). 

8.  Gatherpes  mexicanus  punctulatus  K — ^Gal.  (596). 

9.  Dendrceca  Vielloti  Bryanti  R.— La  Paz,  L.  Gal.  (93»). 

10.  Geothlypis  Beldingi  R.— L.  Gal.  (122»). 

11.  Yireo  Huttoni  Stephens!  Brewster. — Arizona  and  N.  Mex.  (144a). 

12.  Spizella  monticola  ochracea  Brewster. — Washington  Terr.  (210a)*. 

13.  Pencffia  mficeps  eremoeca  Brown. — ^Texas  (2306). 

14.  Perisoreus  canadensis  nigricapillus  R. — Labrador  (297o). 

15.  Omithium  imberbe  Ridgwayi  Brewster. — Arizona  (331a). 

16.  Scops  asio  Bendirei  Brewster. — Gal.  (402e). 

17.  Lagopus  mutus  Reinhardti  (Brehm)  Turner. — Alaska,  Greenland 
(475a). 

18.  Iiagopus  mutus  atkhensis,  Turner. — Atkha  Island  (475b). 

19.  Ardea  Wardi  R.— W.  Florida  (486»). 

20.  Rallus  Beldingi  R.— Gulf  of  Gal.  (569*). 

2J.  Diomedea  melanophrys  (Temm.)R. — Off  coast  of  Gal.  (701*). 

MAMMALS. 

General. 

Bizzozero  (G.)*    Snr  nn  nonvel  A^ment  morpbologiqne  da  sang  obez  lee  Mmnmifdrca 

Arch.  Ital.  Biol.,  1. 1,  pp.  1-4 ;  pp.  274-278. 
Gr^hant,  et  £.  Qoinqnand.    Mesure  da  volame  de  Bang  oontena  dans  I'orgaoisme  d^n 

Mammif^re  yivant.    Compt.  rend.  Acad.  So.,  Paris,  t.  94,  pp.  1450-1453. 
KSlliker  (Albert).    Embryologie  oa  Traits  complet  da  d^veloppement  de  lliomme  et 

des  animaax  sap^rieon.    Trad,  par  A.  Sohneider.    Aveo  preface  de  H.  de  La- 

caze-Datbiers.    Paris,  G.  Beinwald,  1882.    (8ro.,  1059,  xviii  pp.,  606  gray.,25  Frs.) 
Leboacq  (H.).    De  I'os  central  da  carpe  cbez  les  Mammif^res.    Ball.  Acad.  8c.  Bel- 

giqae,  (3,)  t.  4,  pp.  220-230. 
Benson  (Geo.).    De  la  Spermatogfo^ae  obez  les  Mammif^res.    A^eo  2pL  Arcbivea 

de  Biolog.,  t.  3,  pp.  291-334. 
fieblen  (D.  Ton).    Beitrag  zar  Frage  nacb  der  Mlkropyle  des  SaQgetbiereies.    Hit  1 

Taf.    Arcb.  f.  Anat.  a.  Pbys.,  Anat.  Abtb.,  1882,  pp.  33-^1. 

FoeeU  liammaU, 

Van  Beneden  (P.  J.).    Description  des  Gssemens  fossilea  desenyironB  d'Anvers.    3. 

Partie.    C^tac^  Genres:  Megaptera,  Balcmoptera  BuriincpeiB  Erpetooetue.    Brox- 

ellesy  F.  Hayez,  1882.    (Ann.  Mas.  B.  d'Hlst.  Nat,  S^rie  Pal^ntoL,  t.  7.  -90  pp., 

ayeo  an  Atlas  de  70  pi.  in-plano. 
Filbol  (H. ).    M^moires  snr  quelqaes  Mammif^res  foasiles  dee  pbospborites  da  Qaercy. 

Tonlonse,  1882.    (4to.) 
■  .    Notes  sar  qaelqaes  Mammif^res  fossiles  de  I'^poqne  mioc^ne.    Arob. 

Mas.  d'Hist.  Nat.  Lyon,  t.  3.    (103  pp.,  5  pi.) 
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Special  graup$, 
(Manotremes.) 

Dubois  (Alph.)*  BemarqaoB  ear  VAcanihoglo9atu  Bruynii.  Atoc  2  pi.  BullSoc 
Zool.  France,  6.  ann.,  1881,  pp.  266-270. 

Lankest-er  (E.  Bay).  On  the  YflJves  of  the  Heart  of  Omiihorhjfnehut  paraioanM  com- 
pared with  those  of  Man  and  the  Babbit,  with  some  Observations  on  the  Fosbs 
Ovalis.    With  4  pi.    Proc.  Zool.  Soc.  London,  1882,  pp.  549'^659. 

(MartupuiU.) 

Cattaneo  (Giacom.).    Sugli   organi  riprodnttori  femminili  dell'  Salmaiwnu  B&h 

netiii  Goold.    Con  1  tav.    Atti  Soc.  Ital.  Sc.  Nat.,  v.  24. 
Chapman  (Henry  C).     On  a  Fodtal  Kangaroo  and  its  Membranes.     With  1  pi 

Proc.  Acad.  Nat.  Sc.  Philad.,  1881,  pp.  468-471. 
Lister  (J.  J.)  and  J.  J.  Fletcher.    On  the  condition  of  the  median  portion  of  the 

Vaginal  Apparatus  in  the  MacropodidtD.     Proc.  Zool.  Soc.  London,  1881,  pp. 

976-996. 

(Edentates,) 

Flower  (W.  H.).  On  the  Mntnal  Affinities  of  the  Animals  composing  the  Order  of 
Edentata.    Proc.  Zool.  Soc.  London,  1882,  pp.  358-.367. 

(RodenU.) 

Jentink  (F.  A.).    Bevision  of  theMurids  In  the  Leyden  Mnseom.    Notes  Leyden 

Museum,  v.  4,  pp.  193-209. 
Thomas  (Oldfield).     On  two  new  MuridsD  from  Tasmania.     Ann.  dt  Mag.  Nst 

Hist.,  (5,)  V.  9,  pp.  413-416. 

(IneecHvares.) 

Qanser  (Sigb.).  Yergleichend-anatomische  Studien  fiber  das  Gehim  des  Haul* 
wurfs.    Mit.  5  Taf.    Morpholog.  Jahrb.,  7.  Bd.,  pp.  591-725. 

Kober  (J.)  Studien  Uber  Talpa  europea.  Mit  2  Taf.  YerhandL  natuit  Gea. 
Basel,  7.  Th.,  pp.  62-119. 

{Chiraptert.) 

Leche  (W.).  Upon  the  Milk  Dentition  and  Homologies  of  the  Teeth  of  the  Cheirop- 
tera.   Amer.  Naturalist,  v.  16,  p.  109. 

Robin  (H.  A.).  Becherches  anatomiques  sur  les  Mammif^res  de  Pordredes  Chirop> 
t^res.    Avec  8  pi.    Ann.  Sc.  Nat.,  (6,)  Zool.,  t.  12,  Art.  No.  2.  (180  pp.) 

.    Sur  les  enveloppes  fcetales  des  Chlropt^res  de  la  famille  des  Phyllos- 
tomides.    Compt.  rend.  Ac.  Sc,  Paris,  t.  95,  pp.  1377-1379. 

(TaxeopodB,) 

Cope  (E.  D.).    On  the  Tazeopoda,  a  Now  Order  of  Mammalia.    Amer.  Naturalist,  r. 

16,  pp.  522-523. 

(  Cordylarihrans,) 

Cope  (E.  D.).  On  the  Cordylarthra.  Proc.  Acad.  Nat.  Sc,  Philad.,  1882,  pp.  95-97, 
Ann.  &  Mag.  Nat.  Hist.,  (5,)  v.  10,  pp.  76-79. 

(Proboeoidiane,) 

Owen  (Bichard).  Descriptions  of  Portions  of  a  Tusk  of  an  Australian  Proboscidian 
Mammal  (Notelephas  austraJie),  Nature,  v,  25,  p.  571.  (From  Proc.  R.  8oc  Lon- 
don.) 
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(Peri$8odaetyle$,) 

Stillman  (J.  D.  B.)*  The  Horse  in  Motion,  as  shown  in  a  Series  of  Views  by  Instan- 
taneous Photography,  with  a  Study  on  Animal  Mechanics,  with  a  Preface  by 
Leland  Stanford,    fioston,  1882,  (4 to.) 

(Artiodactyles.) 

Rlitimeyer  (L.)*    Beitrage  zu  der  Geschichte  der  Hirschfamilie.    I.  Schadelban.    Yer- 

handl.  naturforsch.  Ges.  Basel,  7.  Th.,  pp.  3-61. 
.    BeitrUge  zu  einer  natiirlichen  Geschichte  der  Hirsche.    II.    AbhandL 

Schweiz.  Palaeontol.  Ges.,  8.  Bd. 
Si  gel  (W.  L.).    Das  Nilpferd  des  zoologischen  Gartens  zu  Hamburg.    Mit  3  Abild. 

Zoolog.  Garten,  1882,  pp.  129-140. 
Thomas  (Ph.).    Recherches  sur  les  Bovid^  fossiles  de  TAlg^rie.    Aveo  2  pi.    BulL- 

Soc.  Zool.,  France,  6  ann.,  pp.  92-136. 

{Carnitwrea,) 

Mivart  (St.  George).     On  the  Classification  and  Distribution  of  the  ^luroidea. 

Proc.  Zool.  Soc.  London,  1882,  pp.  135-208. 
MTilder  (Burt  G.).    The  Brain  of  the  Cat,  Felis  domesHoa.    1.  Preliminary  Account  of 

the  Gross  Anatomy.    With  4  pi.    Proc.  Amer.  Philos.  Soc.,  v.  19,  pp.  524-662. 

(Primates.) 

Pliiczek  (B.).  Die  Affen  bei  den  Hebraem  und  andem  YSlkem  des  Alterthnms.  Kos- 
mos,  (11.  Bd.),  pp.  190-117. 

JPreglacial  Mammals  of  England. 

In  the  English  counties  of  l^orfolk  and  Suffolk,  along  the  sea-shore, 
are  exposures  of  a  fossiliferoas  belt  of  comparatively  recent  geological 
age,  designated  as  the  <<  forest-bed  series,"  which  has  been  quite  a  fa- 
vorite subject  for  study  among  British  geologists,  it  represents  the 
^^last  stage"  in  England,  previous  to  the  glacial  period,  and  is  there- 
fore of  i>eculiar  interest  on  account  of  the  evidence  which  its  several 
beds  ^-ield  of  the  nature  of  the  preglacial  animal  life  of  Britain.  A 
recent  monograph  of  its  vertebrate  remains  has  been  published  by  Mr. 
£•  T.  Newton,  the  assistant  naturalist  of  the  survey,  which  throws  much 
additional  Ught  on  the  fauna  of  the  period.  Although  the  molar  teeth 
of  elephants  are  generally  the  most  numerous  as  well  as  the  most  con- 
spicuous objects  in  all  collections  of  forest-bed  remains,  and  were 
among  the  earliest  remains  of  mammals  recorded  from  these  deposits, 
the  assiduous  search  of  many  trained  observers  has  now  unearthed 
fragments  of  the  skeletons  of  "79"  species,  "of  which  40  have  been 
made  known  by  the  researches  of  the  Geological  Survey."  In  this 
number,  however,  are  incladed  several  doubtfully  determined  forms. 
Such  as  they  are— certain  and  doubtful — they  represent  52  species  of 
mammals  (including  2  pinnipeds  and  4  cetaceans),  2  species  of  birds 
(besides  undeterminable  forms),  2  reptiles,  4  amphibians,  and  19  (or 
20)  fishes.     The  mammals  alone  are  of  sufficient  general  interest  to 
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justify  specification.  From  their  remains  it  appears  that  in  the  age 
which  is  only  separated  from  oar  own  by  the  intervention  of  the  gla- 
cial epoch^  a  fauna  rich  in  large  quadrupeds  of  typ^s  now  confined 
to  the  tropics  coexisted  with  many  species  s*ill  living  in  Britain. 
Coeval  with  carnivores,  insectivores,  and  rodents  that  now  characterize 
the  northern  fauna,  were  two  species  of  horses  {Equua  caballus  fostilis 
and  Equu8  Stenonis)^  two  species  of  rhinoceros  (£.  etruBcu%  and  £.  mega- 
rhinu8)j  a  hippopotamus  (JBT.  »ia;or),very  like,  and  possibly  identical  with, 
the  living  one  of  Africa;  and  no  less  than  three  species  of  elephants 
(J^.  antiquusj  E,  meridionalis^  and  E,  primigenius).  These  special  forms 
have  all  become  extinct,  although  allied  ones  are  living  in  tropical  or 
subtropical  countries.  The  ruminant<s  of  that  period  were  also  nomer- 
ous,  as  many  as  13  species  of  deer  having  been  identified  with  more  or 
less  reason.  Wi£h  them  were  a-ssociated  a  species  of  ox  {Bos  primige- 
niusl)  and  a  peculiar  kind  of  sheep,  apparently  related  to  ^^the  Sardin- 
ian sheep  {Caprovis  muHmon)j^  which  has  been  called  Capravis  Savinii 
The  beaver  still  living  in  Europe  then  also  lived,  but  with  it  existed  a 
much  larger  form,  distinguished  by  a  peculiar  dentition  [Trogimtkerium 
Cuvieri),  It  might  naturally  be  supposed  that  where  so  many  large 
herbivorous  animals  were  found,  carnivorous  sx)ecies  would  abound,  bat 
unquestionable  remains  of  only  three  large  si^ecies  have  been  discov- 
ered— a  peculiar  saber-toothed  tiger-cat  {Machcerodus)^  and  two  bears— 
the  gigantic  cave-bear  ( Ursus  speUetLs)^  and  one  that  has  been  identified 
(with  questionable  correctness)  with  the  grizzly  of  the  United  States 
( Ursua  ferox  fossUis),  Ambiguous  remains  of  a  felid  which  may  bave 
belonged  to  Machasrodus  or  some  other  form  have  been  found ;  but  besides 
these,  so  far  as  known,  were  only  a  couple  of  canine  animals  (possibly 
the  wolf,  Oania  lupus^  and  the  fox,  Vulpea)^  the  marten  {Maries  sylva- 
tica)j  and,  remarkable  as  coexisting  with  the  tropical  types  enumerated, 
the  glutton  {Oulo  luscus).  Another  form,  noteworthy  on  account  of  its 
present  distribution,  whose  remains  occur  in  the  upper  fresh-water 
bed  of  the  <^  forest  seiies,"  is  the  Myogale  mosohaia — a  shrew-like  mole, 
which  is  now  confined  to  Bussia,  between  the  Don  and  the  Volga. 

Such  were  the  forms  that  lived  in  Britain  at  a  late  geological  epocb, 
and  when  specialized  man  undoubtedly  existed  in  a  savage  or  ^^ wild" 
state,  in  his  natal  country  at  least  The  climate  must  then  have  been 
still  warm  and  humid,  and  the  vegetation  rank  and  luxurions.  Bat 
a  violent  contrast  was  to  supervene.  The  Pliocene  epoch  was  closiug^ 
and  a  period  remarkable  for  its  cold  and  accompanying  phenomena— 
the  glacial  period,  or  age  of  ice — in  time  succeeded.  Many  of  tbelarge 
forms  that  lived  in  the  Pliocene  died  out;  some  retreated  and  survived 
farther  south ;  and  when  at  last  modem  Britain  appeared  with  its 
present  conditions,  a  comparatively  scanty  fauna  and  mostly  sm^^} 
forms  were  its  only  heritage  and  final  occupants.  (Gill,  in  The  Crit^ 
for  February  10, 1883.) 


ANTHROPOLOGY. 


'By  Otis  T.  Mason. 


INTEODUOTION. 

There  is  no  better  way  to  mark  the  progress  of  a  science  than  to  note 
the  gradual  change  of  meaning  which  its  terminology  undergoesi  be- 
cqming  more  and  more  definite.  Somewhere  Paol  Broca  lays  down  the 
following  mle  for  the  nomenclature  of  anthropology :  '<  Que  chaque  chose 
ait  an  nom,  qu'elle  n'en  ait  qu'un  seul,  et  que  ce  nom  ne  d^signe  qu'une 
scale  chose.  Pour  cela  il  suffira  le  plus  souvent  de  restreindre  &  an 
sens  d6tennin6  les  termes  d£j&  asit6s.  Ce  ne  sera  qu'exceptionellement 
que  j'aarai  on  terme  nouveau  &  proposer."  The  scientific  study  of  man 
should  include  every  investigation  which  can  be  conducted  according 
to  the  rules  of  procedure  in  force  among  the  more  exact  sciences,  reach- 
ing backward  to  the  remotest  cosmic  event  ji^hich  was  in  any  manner 
connected  with  his  origin,  and  forward  as  long  as  his  hopes  and  fears 
lead  him  to  protend  his  existence,  just  so  far  as  the  phenomena  can  be 
subjected  to  rei)eated  and  accurate  observation,  and  their  results  can 
be  tabulated,  and  expressed  in  terms  of  reasonable  constancy.  The 
beginning  of  anthropology,  therefore,  is  concerned  with  the  origin  of 
man,  its  special  work  is  with  the  actual  life  of  humanity  on  the  globCi 
including  human  beliefs  and  conduct  with  reference  to  the  spirit  world. 
The  work  accomplished  during  the  year  will  be  considered  in  the  order 
of  the  artificial  scheme  employed  in  the  last  summary,  as  follows: 

I. — Anthropogeny. 
II. — ^Archaeology. 
III. — ^Biology  of  man. 
IV. — ^Psychology. 
V. — Ethnology. 
VI. — Glossology. 
VII. — Comparative  technology. 
VIII. — Sociology. 
IX. — Pneumatology. 
X — Hexiology. 
XL — ^Instrumentalities. 
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I. — ^ANTHBOPOGENT. 

As  previoasly  defined  in  these  summaries,  anthropogeny  includes  all 
investigations  concerning  the  time,  place,  causes,  and  manner  of  man's 
appearance,  together  with  his  physical,  intellectnal,  technical,  social, 
moral,  and  religious  status  at  his  advent. 

Says  M.  Issaurat,  in  reviewing  Hovelacque's  "Les  Debuts  dePHu- 
manit^,"  primitive  man  has  left  traces  of  his  existence  that  give  us 
some  idea  of  his  structure,  his  industry,  and'  his  manners.  Further- 
more, we  meet  now  living  on  the  globe  the  witnesses  of  prehistoric 
races  in  the  lower  types  of  men.  The  comparison  of  the  characteristics 
of  these  lower  types  leads  to  interesting  conclusions.  It  confirms,  ac- 
cording to  M.  Hovelacque,  the  polygenism  of  Broca  and  Topinard,  to 
wit,  that  the  distinguishing  features  of  certain  races  have  values  such 
as  are  made  the  bases  of  species  in  natural  history.  There  were,  there- 
fore, many  species  of  anthropoid  precursors  of  man.  M.  Hovelacque 
also  draws  from  modern  savages  some  conclusions  concerning  the  intel- 
lectnal, social,  and  moral  status  of  primitive  man.  (Rev.  d'Anihrop.j 
XV,  p.  621.) 

Mr.  Grant  Allen,  criticising  the  arguments  of  Dr.  Mitchell  and  Mr. 
Dawkins  respecting  the  bearing  of  archaeological  facts  upon  the  evolu- 
tion of  man,  thus  formulates  his  conclusions:   1.  The  cave-men  were 
not  only  true  men,  but  men  of  a  comparatively  high  type.    2.  Bat  the 
riverdrii't  men,  who  preceded  them,  were  men  of  a  lower  social  organi- 
zation, and  probably  of  a  lower  physical  organization  as  well.    3.  The 
earliest  human  remains  which  we  possess,  though  on  the  whole  decidedly 
human,  are  yet  in  some  respects  of  a  type  more  brute-like  than  that  of 
any  existing  savages.    4.  They  specially  recall  the  most  striking  traits 
of  the  larger  anthropoid  apes.    5.  There  is  no  reason  to  suppose  that 
these  remains  are  those  of  the  earliest  men  who  inhabited  the  earth.  6. 
There  is  good  reason  for  believing  that  before  the  evolution  of  man  in 
his  present  specific  type,  a  man-like  animal,  belonging  to  the  same 
genus,  but  less  highly  differentiated,  lived  in  Euroi>e.    7.  From  this 
man-like  animal  the  existing  human  species  is  descended.    8.  Analogy 
would  lead  us  to  suppose  that  the  line  of  descent  which  culminates  in 
man  first  diverged  from  the  line  of  descent  which  culminates  in  the 
gorilla  and  the  chimpanzee  about  the  later  Eocene  or  early  Miocene, 
I>eriod.    The  fallacy  which  underlies  so  much  of  our  current  reasoning 
on  primitive  man  is  the  tacit  assumption  that  man  is  a  single  modern 
species,  not  a  Tertiary  genus  with  only  one  species  surviving.   The 
more  we  examine  the  structure  of  man  and  of  the  anthropoid  apes^  the 
more  does  it  become  clear  that  the  differences  between  them  are  merely 
those  of  a  genus  or  family,  rather  than  distinctive  of  a  separate  order, 
or  even  a  separate  sub -order.    It  is  pretty  generally  acknowledged  that 
the  divergence  between  man  and  the  anthropoids  is  greater  than  can 
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be  accounted  for  by  the  immediate  descent  of  the  living  form  from  a 
common  ancestor  in  the  last  preceding  geological  age.  Therefore,  there 
mast  have  been  a  man-like  animal,  or  a  series  of  man-like  animals,  in 
later,  if  not  in  earlier,  Tertiary  times.  (Orant  Allen,  in  Fortnightly  Rev.j. 
Sept.,  p.  308.) 

Another  road  of  approach  to  the  origin  and  genetic  relations  of  man 
is  through  anomalies,  criminals,  and  the  defective  class.  If  a  certain 
anomaly  occurs  in  savages,  criminals,  and  delinquents,  quite  frequently^ 
which  is  rare  in  higher  races  and  normal  in  higher  mammals,  this  ia 
looked  upon  as  the  gradual  elimination  of  a  useless  or  pernicious  struc- 
ture. If,  on  the  other  hand,  the  process  is  reversed,  and  the  anomalies 
of  the  anthropoids  become  more  persistent  with  the  elevation  of  man,  it 
is  regarded  as  the  survival  of  a  beneficial  structure.  This  subject  has- 
engaged  the  attention  of  many  distinguished  anthropologists  who  are 
striving  to  come  nearer  to  the  tru^relationshipsof  our  species, — notably  of 
M.  Anoutchine,  in  a  discussion  entitled ''  Sur  quelques  anomalies  du  cr&ue 
humain  et  de  leur  frequence  dans  les  races.''  (Published  in  the  Trans- 
actions  of  the  8o€.  d.  Amis  d.  8c,  nai,j  de  VAnthrop.^  etc.,  de  MoscoUy 
xxvui,  pt.  3;  and  reviewed  in  Rev,  d^Anthrop.^  V,  p.  357,  by  0.  de  Merej- 
kowski.) 

Upon  the  subject  of  assassins  in  relation  to  primitive  man  the  labora 
of  Prof.  P.  Heger  and  J.  Dalemagne  upon  the  craniological  charac- 
teristics of  a  number  of  assassins  executed  in  Belgium  should  be  con- 
sulted. The  conclusions  to  which  the  authors  arrive  agree  with  those 
of  M.  Lombroso  and  M.  Bordier,  that  the  parieto-occipital  biain  predom- 
inates in  assassins.  But,  according  to  the  Belgians,  criminals  do  not 
constitute  even  a  variety  of  the  species.  The  craniological  characters  of 
assassins  dejiend  chiefly  upon  the  tyx)e  or  race  to  which  they  belong. 
It  is  impossible  to  apply  to  them  all  any  theory  whatever.  On  the  other 
hand,  craniology  enables  us  to  classify  them  according  to  the  capability 
of  amelioration,  in  the  same  way  that  Pinel  divides  the  defectives* 
{Ann,  de  VUniv,  de  Bruxellesj  1881 ;  Rev,  WAntlirop.^  y,  p.  530.) 

II. — ^ABGH^OLOGT. 

There  is  no  other  department  of  anthropology  whose  genuine  improve- 
ment can  be  marked  so  palpably  as  archaeology.  The  scientific  treat- 
ment of  the  subject  is  not  very  old;  indeed,  the  tendency  to  form- 
ulate a  very  large  conclusion  from  a  very  small  premise  is  still  too 
common. 

Every  country  with  any  claim  to  civilization  boasts  of  its  archsBO- 
logical  sites  and  active  research.  Therefore,  a  very  lucrative  trade  haa 
sprung  up  in  aboriginal  relics,  and  the  frauds  perpetrated  are  already 
an  embarrassing  factor  in  the  problems  of  ancient  history. 

A  glance  over  the  bibliography  for  the  year  shows  that  the  tendency 
has  been  rather  to  research  than  to  speculation.   Explorations  of  the  most 
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thorough  nature  have  been  prosecnted  by  the  Archaeological  Institnte 
of  America  among  tbe  paeblos  of  Mexico  and  the  antiquities  of  Assoe; 
by  the  Peabody  Museum  among  the  works  of  theMound-Buildere;  by 
the  American  Antiquarian  Society  in  the  early  history  of  onr  white 
settlements;  by  the  Smithsonian  Institution,  and  especially  by  tbe 
Bureau  of  Ethnology,  not  only  among  the  pueblos,  but  also  among 
the  mounds.  It  would  be  imiK>ssible  to  mention  all  the  thorongh 
work'  in  progress  by  local  societies  and  individuals  in  all  the  States 
where  antiquities  exist. 

The  startling  find  of  the  year  was  the  ^'Carson  Footprints,"  at  first 
claimed  to  have  been  left  ''on  the  sands  of  time"  by  a  giant  with  a 
foot  18  inches  long.  Prof.  Joseph  Le  Gonte  thus  describes  them:  '^Tbe 
nearly  horizontal  strata  in  which  they  occur  consist  of  beds  of  sandstone 
with  thin  layers  of  fine  shale.  The  track  layer,  which  is  one  of  these 
latter,  has  been  uncovered  for  nearly  two  acres,  and  forms  the  floor  of 
the  prison  yard,  while  the  stones  removed  have  been  used  to  build  the 
prison.  From  the  fossils  discovered,  the  deposit  seems  to  be  the  eqans 
beds,  by  some  put  in  the  Upper  Pliocene;  by  others,  in  the  lowest  Qna* 
ternary.  It  is  probably  a  transition  between  the  two.  The  whole  snr- 
face  of  the  shale  exx>osed  is  covered  with  tracks  of  many  kinds,  bnt  the 
mud  was  so  soft  that  the  nature  of  many  of  them  can  only  be  guessed; 
the  most  interesting  are  those  of  the  mammoth  and  the  problematical 
80-called  human  tracks.  The  < human'  tracks  occur  in  several  regnlar 
alternating  series  of  15  to  20.  In  size  they  are  18  to  20  inches  long  and 
8  inches  wide.  In  shape  they  are,  many  of  them,  far  more  curved  than 
the  human  track,  especially  in  soft  mud.  The  stride  is  2j^  to  3  feet,  and 
even  more.  But  the  most  remarkable  thing  about  them,  on  the  hnnian 
theory,  is  the  straddle,  amounting  to  18  and  even  19  inches  -  -  •  . 
After  careful  examination  for  several  days,  the  conclusion  reached  was 
that  the  tracks  were  probably  made  by  a  large  plantigrade  qnadrnped, 
most  like  a  gigantic  ground-sloth,  such  as  the  Mylodon  of  the  Quater- 
nary, or  the  Morotherium  of  the  Upper  Pliocene  of  Nevada."  Similar 
views  have  been  expressed  by  Professor  Marsh  and  G.  K.  Gilbert 
{Xaturcj  May  31, 1883.) 

The  Archaeological  Institute  of  America  published  during  the  year 
the  first  volume  of  its  classical  series  relative  to  investigations  in  Assoa, 
in  1881,  a  neat  volume  of  215  pages,  with  illustrations  and  maps.  It 
also  issued  the  third  annual  report,  which  gives  us,  in  addition  to  the 
usual  balance  sheet  and  list  of  members,  the  reiport  of  a  special  com- 
mittee ui>on  the  plan  of  operations  of  the  institute  and  the  work  of  Mr. 
Bandolier  in  Mexico.  The  last-named  gentleman  has  studied  the  con- 
struction, the  function,  and  the  builders  of  the  pyramid  of  Ghoinla. 
He  regards  the  structure  as  made  of  huge  walls  of  adobe,  forming 
inunense  communal  buildings,  like  those  at  Pecos  and  other  places  in 
Ifew  Mexico,  in  size  approaching  those  of  Uxmal  or  Palenqne,  and 
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built  around  &  vast  court,  in  the  center  of  which  stood  a  great  worship 
mound.    The  builders  were  the  Toltecs,  identified  with  the  Mayas. 

The  fifteenth  annual  report  of  the  Peabody  Museum  is  chiefly  occu- 
pied with  an  exhaustive  paper  by  Professor  Putnam  on  American  abo- 
riginal copper- working.  Preceding  the  minute  description  of  the  ob- 
jects severally,  the  author  makes  some  judicious  observations  upon 
copper  manufacture  which  are  worth  repeating.  ^'  In  America,  outside 
of  Mexico,  before  the  coming  of  Europeans,  there  is  no  evidence,  as  yet, 
that  copper  was  used  otherwise  than  as  a  substance  which  could  be  ham- 
mered and  cut  into  many  desired  shapes.  In  Mexico,  Central  America, 
Pern,  and  Chili,  there  is  no  doubt  that  copper  was  both  cast  and  ham- 
mered, and  by  some  nations  was  also  mixed  with  tin  or  with  gold,  and 
cast  in  molds;  but  the  difficulty  of  melting  and  casting  unalloyed  copper 
is  far  too  great  to  be  easily  overcome." 

Dr.  Charles  Bau  presented  at  the  American  Association  a  paper  upon 
a  stone  grave  in  Illinois  containing  the  skeleton  of  a  Kickapoo  Indian, 
thereby  showing  the  connection  of  such  interment  with  our  modern 
Indians.  The  other  contributions  of  Dr.  Bau  will  be  found  mentioned 
in  the  report  of  Professor  Baird,  as  well  as  the  account  of  the  work  of 
the  Bureau  of  Ethnology,  and  of  the  other  special  collaborators  of  the 
Smithsonian  Institution. 

The  Museo  nacional  de  Mexico  has  continued  the  publication  of  the 
Anales,  containing  papers  mentioned  in  the  Bibliography  under  the 
titles  Barcena,  Chavero,  Mendoza,  Sanchez,  Orozco  y  Berra,  and  Icaz- 
balceta. 

Dr.  Daniel  G.  Brinton  contributes  to  the  first  number  of  the  Ameri- 
can Antiquarian  for  the  current  year  a  paper  on  the  probable  nation- 
ality of  the  Mound-Builders,  in  which  the  following  language  occurs: 
'^  It  would  appear  that  the  only  resident  Indians  at  the  time  of  the  dis- 
covery who  showed  any  evidence  of  mound-buUding  comparable  to  that 
found  in  the  Ohio  Valley  were  the  Chahta-Muskokee.  I  believe  that 
the  evidence  is  sufficient  to  justify  us  in  accepting  this  race  as  the  con- 
structors of  all  those  extensive  mounds,  terraces,  platforms,  artificial 
lakes,  and  ciroumvallations  which  are  scattered  over  the  Gulf  States, 
Georgia,  and  Florida." 

Especial  mention  should  be  made  of  the  gorgeous  work  of  Beiss  and 
StUbel  upon  the  necropolis  of  Ancon,  in  Peru;  of  Marquis  de  N adaUlac's 
Yolome  entitled  ^^  I/Am6rique  pr6historique; "  and  of  M.  de  Mortillet^s 
*<Pr6historique  antiquity  de  Thomme.''  The  last-named  work  is  the  ma- 
tnrest  fruit  of  a  life  devoted  to  archaeology.  Some  very  great  improve- 
ments in  the  treatment  of  the  subject  are  introduced,  among  them  the 
attachment  of  the  author's  name  to  each  remarkable  discovery.    The 
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following  table  exhibits  M.  Mortillet's  scheme  of  archsdological 
quence: 


ITpper  Secondaiy. 

India ;  eiUcifled  fbieatB,  wUh  cnttinga  (HtrchMeftCIK 

Inferior  Tertiary. 

Soisaonien 

Londonien 

Paiisien .......... 

Lignite  of  Montaign,  bonle  en  Crale  (MeUeTille). 

Eocene. 

Bartonien 

Tiiirnrien ,.,.,.,,.- 

Sidezolite  of  D616mont;  hnman  skeleton  (Qaiqncxes). 

Oligooene. '<\ 

Tongrien 

Fontainbltan  Bandstone ;  petriiled  man  over  Ub  btfraai 
Limratone  of  Beance,  Thenay;   flaked  and  lirokem  flM 

(Boarjceois). 

Aqultanien 

Iffiddle  Tertiary. 
Miocene. 

Hayenoien < 

Grayela  of  Orleans  ,*  marked  bonea  (ITonel). 
Fresh-water  formation  of  Gannat;  cashed  bones  (Panel). 
I*Yesh- water  chalk  of  Billy ;  ffaahea  bones  (Lantsedal). 
Snosan  hill;  broken  bones  (Uarricon). 
Uarl  of  AxUoD,  Pouanoo;  incited  bonea  (Dekuaay,  Tows- 

nou6e). 
Marl  of  Ai^on,  Chavagne-les-Eanx ;  Incised  banes  (Fmrgt). 

Helretien < 

Miocene  of  DardaneDea ;    chipped  flint,  aerstciied   besHS 

(Calvert). 
Molaase  of  Central  France;  hnman  skeleton  (Gaixigo^. 

Tottooien < 

Foasiliferons   diggings  of    Pikenai;     broken  bonea  (Ds 

Backer). 
Trachytic  conglomernte  of  Cantel;  chipped  flial  (Tlaviy, 

Barnes). 

Miocene  and  Pliocene  deposits  of  Portugal;  chipped fliat 

(Bibeiro). 

tipper  TeitlBxy. 
PUocen«b 

Aatien 

1 

Deposits  of  San  Vslentino :  wrought  bone  (Ferretti). 
Ossiferous  diggings  of  Val  d' Amo ;  acratched  bone  (Dcs- 

noyers). 
Strata  oi  San  Giovanni ;  scratched  bone  (Bamoiino). 
Deposits  of  balenotas  at  Monto-Aperto ;   setatehsd  boMS 

(Capellini). 
Blue  marl  of  Savone ;  human  bones  (Issel). 
Piedmont ;  pierced  scapula  of  mastodon  (Gaatsldi). 
Bed  crag  of  Suffolk ;  pierced  sharks*  teeth  (Charlesvocth). 

Saint  Prestien..* 

Alluvium  of  California ;  implementa  (Blake),  skdl  (Whit- 
ney). 

Autry-Issard ;  ailiclfied  wood  cut  (Chamaux). 

Saint  Preat. ;  scratched  bones  (Deaaoyeia),  chSpped  fist 
(Bourgeois). 

f 

ChellAen 

Alluvium ;  human  bonea  and  ol^eots  of  indoatiy. 

Do. 
Grottoes ;  human  bonea  and  ol\|ects  of  indoatry. 

Da 

Qnatenuvy i 

Moaiit6rien 

Solntr6en  

Magdalenien 

III.— BIOLOGY   OF  MAN. 

Investigations  of  this  class  include  human  slructure,  or  anatomyf 
diseases,  or  pathology }  questions  of  size,  form  and  weight,  color,  and 
texture  of  parts,  or  anthropometry;  the  progress  of  life  in  tlieiodi- 
vidual,  or  oijtogeuy;  and  the  life  history  of  the  Rpecies,  or  phylogeny. 
This  subject  is  of  vast  proportions^  Already  biological  societies  multi- 
ply, in  which  the  human  subject  receives  its  share  of  attention  as  the 
head  of  the  animal  kingdom.  In  the  Index  Medicv^y  before  mentiooed, 
a  monthly  catalogue  of  works  on  human  and  general  biology  is  gi^^ 
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Although  every  portion  of  the  body  must  yield  results  of  great  im- 
portance,  and  new  structures  are  brought  within  the  scope  of  study  each 
year,  the  skull  and  brain  are  still  the  parts  upon  which  the  most  labor 
is  bestowed.  As  an  example  of  the  minuteness  with  which  measure- 
ments are  prosecuted,  tables  are  appended  exhibiting  the  last  results  of 
Broca's  labors  before  he  prematurely  laid  down  the  scalpel.  The  sub- 
ject has  received  an  elaborate  treatment  at  the  hands  of  his  pupil,  Dr. 
L.  Manouvrier,  in  the  Bulletin  of  the  Zoological  Society  of  FrancCj  for 
1882 ;  as  well  as  among  German  anthropologists. 

Paul  Broca^s  tables  of  hrain^weightf  in  granyt. 


Ag«. 


icauIb. 


lS-20. 
20-25. 
25.^. 

ao-35. 

35-40. 

40-45. 

45-SO. 

60-55. 

55-60. 

60^-65. 

fl5-70. 

T(V-75. 

75.^ 

80-85. 

85-00. 

90-85. 


FKyALXB. 


15-20. 
20-25. 
25-30. 
80-35. 
85-40. 
40-45. 
45-^. 
60-55. 
55-«0. 
60-65. 
8S-70. 
70-75. 
7i^80. 
80-86. 
85-90. 
90-95. 


Bio^tre  Hospital 


Na 


1 

8 

1 

2 

8 

6' 

0 

4 

8 

17 

18 

15 

16 

7 

4 

1 


1 

1 

1 

1 

4 

2 

2 

4 

6 

18 

14 

13 

9 

2 


Mean  age. 


19 

22.6 

28 

96.6 

38 

42.6 

40.3 

64 

67.6 

63.1 

08.8 

73.5 

77 

82.1 

6812 

91 


Mean 
height. 


L63 
L68 


1.73 
1.69 
1.67 
1.65 
L68 
L65 
1.65 
1.63 
1.63 
L65 
1.62 
L60 
L60 


28 

81 

87 

44 

46.5 

54 

60.6 

62.6 

68.4 

72.4 

7&4 

82.3 

88.3 

92.5 


L63 
1.57 
L61 
1.66 
1.60 
1.56 
L56 
1.63 
1.54 
1.50 
1.55 
L65 
1.51 
L48 


Weight 


1,475 
1,839 
1,547 
1,870 
1,316. 
1,812. 
1,220 
1,438. 
1,315 
],20& 
1,240. 
1,219. 
1,213. 
1,208 
1,273. 
1,300 


1,248 

1,212 

1,045 

1.153 

1,220.6 

1,039 

1, 112. 5 

1,148  5 

1,156.4 

i.iias 

1, 10&  5 
1, 087. 3 
1,087.7 
1,080 


San  Antoine  et  Pltie. 


No. 


15 

11 

16 

24 

19 

23 

15 

12 

17 

20 

7 

5 

4 

1 


2 
4 

7 
8 
4 
5 
6 
3 
T 
1 
6 
8 
4 
8 


Mean  age 


18.1 

23.6 

2&8 

88 

88 

42.6 

4&2 

63.6 

67.6 

63.6 

67.7 

73.4 

77.6 

83 


17.6 

24 

28.4 

83 

87.7 

42.4 

40.5 

62.6 

67.8 

62 

67.8 

73.2 

77.6 

83.3 


Mean 
height. 


1.66 
1.70 
L70 
L70 
1.67 
L67 
1.66 
1.60 
1.67 
L68 
1.70 
1.69 
L66 
1.68 


1.49 
1.62 
1.66 
1.68 
1.68 
1.69 
1.68 
1.66 
1.68 
L99 
1.65 
1.65 
1.69 
1.54 


Weight. 


1,859 

1,865 

1,414.5 

1,421.4 

1,411.4 

1,840.6 

1.800.4 

1,84L8 

1,313.4 

1,3291 

1,311.1 

1,291.6 

1,245.5 

1.430 


1,251 

1,258 

1, 192. 1 

1,269 

1, 162. 5 

1, 247. 8 

1,188.5 

1, 140. « 

1,217.1 

•1, 251 

1,136l8 

1,096.8 

1,147.7 

1,038 


The  mean  brain- weight  of  all  is  about  1,325  grams  for  the  males,  and 
1,142  for  the  females.  The  medium  height  for  all  is  1°.42  to  1".85.  Other 
tables  are  given  in  Broca's  paper,  in  which  age  and  sex  are  the  criteria 
in  decades,  also  height  and  sex,  sex  and  decades,  weight  and  age,  etc. 
(Rev.  WAnlHrop.^  V,  pp.  7, 9.) 

The  slowness  with  which  crania  well  authc^uticated  are  collected  makes 
it  vo^ry  desirable,  if  possible,  to  olttain  measures  upon  the  living  subject 
which  can  be  reduced  to  the  index  of  the  skeleton.  Efforts  in  this 
direction  have  been  made  by  Bic^tre,  Stieda,  Topinard,  Yirchow,  Mik- 
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lacho-Maklay,  Weisbach,  and  others,  and  notably  by  Broca,  whose  table 
of  craniometry  compared  with  cephalometry  is  given  below: 


Sex. 

Antero-posterior  diameter. 

TraDBvene  diameter. 

Cephalic  index. 

Skull. 

JAving, 

Kxoftiw. 

Skull. 

Uvinfir. 

Kxoeoa. 

Skull. 

Livinff. 

ExcesL 

Mftift 

Mm. 
200 
175 
171 
177 
172 
176 
175 
180 
174 
185 
174 
174 
172 
174 
185 
168 
165 
170 
180 

Mm, 
201 
176 
179 
185 
178 
183 
187 
187 
182 
192 
181 
178 
178 
180 
192 
176 
172 
178 
185 

Mm, 
1 
I 
8 
8 
6 
7 
2 
7 
8 
7 
7 
4 
6 
6 
7 
8 
7 
8 
5 

Mm, 
148 
136 
151 
156 
148 
l&l 
156 
148 
187 
148 
188 
144 
146 
144 
136 
142 
141 
134 
148 

Mm, 
150 
140 
156 
162 
153 
160 
164 
154 
142 
156 
146.5 
148 
152 
150 
145 
146 
148 
142 
149 

Mm. 
2 
4 
5 
6 
5 
9 
8 
6 
•      5 
8 
8.5 

8 

1 

Mm, 
74.00 
77.71 
88.30 
88.13 
86.04 
85.79 
89.14 
82.22 
78.73 
80.00 
79.81 
82.76 
84.88 
82.76 
73.51 
64.52 
85.45 
78.82 
82.22 

JfiBi. 

74.68 
79.54 
87.15 
87.56 
86.95 
87.43 

Mm. 
+  .C 

+1.S: 

XyQ  ••••^••*««a 

-1.15 
-.57 

I>o„ 

+1.91 

4.1.61 

Dc 

87.70       —1.44 

82.85 
T&OS 
79.16 
81.00 
88.14 
65.89 
83w83 

—  .B 

Do «.... 

Do.. 

Do 

-.71 
-.54 

Female 

+  .» 

Do- 

+  .51 
1      -t  .57 

75.52  '     -i-2-« 

Do 

82.96 
86.04 
79.77 
80.54 

— LK 

Do- 

-L» 

Do- 

^  .» 

Do 

— l.« 

Ayerage- 

176.1 

182.6 

6.5 

144.8 

150.7 

5.9 

82.22 

82.53'      *.a 

1 

It  will  be  observed  that  individual  differences  are  very  large;  bot  in 
the  measurement  of  a  large  number  of  living  subjects  the  mean  will  be 
found  by  deducting  therefrom  the  average  excesses. 

JBroca^B  meaauremetUa  of  eranidl  ceqpaeUjf^ 


Nationality,  Ac. 


I 


i 

I 


s 


e 


Chipped  flint  age :  Grenelle  A  BeUanoourt... 

Solutr^ „ 

Polished  stone  age:  L'Homme  Mort. 

Vaureal 

Various 

Grottes  de  Baye 

Gauls. 


Merovingians :  Chelles,  1st  series 

Chellee,  2d  seriesM 

Champlien,  8d  series . 

Parisians:  City, Xllth  cent 

WesLlOXth  cent 

Pariseuz,Kymri  region 

Hollanders.. 

Savoyards  of  Annecy :  1st  series 

2d  series 

Total  of  the  two  series 

Auvergnats  of  St.  Nectaire 

Croats  of  the  military  border,  Austria. 

Baa  Bretons 

Bretons  Oallots. 

French  Basques 

foanish  Basques 

Corses 


Arabs. 

Egyptians:  IVthdsmasty 

Xlth  dynasty 

ZVIIIth  dynasty 
Laps. 


Turkestan , 
Chinese.... 


2 

12 

6 

5 

8 

25 

24 

26 

8 

8 

67 

77 

9 

22 

9 

7 

16 

42 

9 


81 
30 
15 
15 
21 
12 
9 


16 


Javanese... I  18 

Polynesians 21 

Bskimos 0 

Pariahs  of  Alipoor,  Calcutta 7 


ce. 

1,682 

1,664 

1,606 

1,633 

1,576 

1,634 

1,692 

1,596 

1,621 

1,621 

1,581 

1,690 

1,589 

1,580 

1,630 

1,064 

1, 
1. 

l|664 
1,099 
1,044 
1,684 
1,008 
l,i74 
1,081 
1,418 
1,464 
1,006 
1,687 
1,018 
1,000 
1,000 
1,080 
1. 


1 

8 

6 

8 

0 

U 

10 

19 

4 

8 

42 

41 

5 


6 
8 
8 


10 

88 
8 
8 

18 

17 
8 
1 
8 
0 
0 

10 
8 
8 


e.e. 
1,890 

!,» 
1,007 
1,017 
1,426 
1,407 
1,407 
1,874 
1,880 
1,818 
1,829 
1,887 
1,«0 
1,890 

!,« 
1,801 
1,417 
1,445 
1.480 

1,486 

i:S 

1,887 
1,8W 

i.» 

1.89 
1,600 
1,8BB 
1.80 
1,80 
1,801 

1,0» 
1,U4 


m 
im 

99 
S4 
199 
137 
IS 


IS 


ill 

m 

IM 
149 
IM 

m 
m 

IS 
-57 

m 
m 


U9 
IS 

la 

IS 

us 
la 

-117 


191 

m 
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Broca?s  measuremenia  of  cranial  capacUf — Continued. 


Nstionalifey,  fto. 


a 


AfrioMi Negroes:  Ist  aeries^ ....'  81 

adaeriee 10 

Sdaeriee 18 

Kaflln « 7 

Hottentote  and  Busbmen 8 

10 

23 

B 

7 

10 


Nubians  of  Elephantine 

Ne'W  Oaledonians. %i|. 

Tasmanians u. 

Papuans  of  Tond. 

Aoatralians 


I 


e.  e, 

1,462 

1,428 

1,410 

1,512 

1,817 

1,829 

1,460 

1,406 

1,467 

1,847 


I 

9 


12 
7 

4 


6 

6 
28 

4 
8 
6 


i 


e.  e. 
1,267 
1,246 
1,287 


1,253 
1,298 
1,830 
1,230 
1,279 
l,ia 


8 

e 


0.  e. 
196 
177 
178 


04 

81 
180 
176 
188 
166 


(JS«v.  d^AiUkrvp^  1888,  T,  p.  886.) 
List  of  meamirea  and  eraniometrieproeenesof  Broea. 


B. — Age. 

C — Capacity. 

D. — Antero-pceterioT  diameter,  maxlmnm. 

R — ^Txansreise  diameter,  maximum. 

F.— CephaUc  index,  ^^^ . 

G. — Antero-posterior  inial  diameter. 
H. — ^I>i£5Bienoe  D— G. 
I. — ^Bi-tempond  diameter. 
J. — Bi-auricular  diameter. 
K- — ^Difference  E — I. 
Ix — ^Frontsl  diameter,  minimum,  inferior. 
M. — Stephanie  diameter,  superior. 

100  L 


N. — ^Frontal  index, 


E 


O. — Frontal  index.  No.  2, 


100  L 


p. — ^Vertical  or  basilo-bregmatic  diameter. 
Q. — ^Vertical  maximum  diameter. 

loop 


B. — ^Vertical  index, 


D 


S. — ^TransverBO-yertical  index, 


loop 


T.— NasD-basilar  line,  (NB). 

U. — Length  of  basilar  apophysis  {Bb). 

V. — Difference  between  T—  U.    (Nb. ) 

X. — Anterior  projection  of  the  skull  (Blumenbach). 

T. — ^Posterior  projection  of  the  skull  (Blumenbach). 

Z. — ^Total  projection  of  the  skull  (Blumenbach). 

a^ — ^Basilar  index, — — —  . 

/}. — ^Foramen  magnum,  longitudinaL 
X* — ^Foramen  magnum,  width. 


S, — ^Fqiamen  magnum,  index, 


100  r 


<•— Basilar  arc,  T+/3. 
H.  Mis.  26- 
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C. — ^Projection  of  occipital  cresti  upper  occipital  cmye. 

Tj, — Projection  of  the  inion,  external  occipital  protabezanoe. 

6. — ^Asteric  diameter,  or  occipital  mazimnm. 

f . — ^Metopiam,  difference  between  D  and  the  antezo-posterior  metopic  diameter. 
A^. — Sub-cerebral  ftontal  curve,  from  root  of  the  nose  to  the  ophzyon. 
W. — ^Frontal  cerebral  curve,  ophryon  to  the  bregma. 
C^. — ^Total  ftontal  curve,  root  of  the  nose  to  the  bregma. 
jy. — ^Parietal  curve,  bregma  to  lambda. 
W, — ^Upper  occipital  curve,  lambda  to  inion. 
F^. — Cerebral  occipital  curve,  inion  to  opisthion. 
G^. — ^Total  occipital  curve,  lambda  to  opisthion. 
H^, — Supra-auricular  tiansvesBe  curve.    •  f 

V. — Sub-auricular  transverse  curve. 
K^. — ^Total  transveise  curve. 
I/. — ^Horizontal  pre-auricular  curve. 
H^. — ^Horizontal  post-auricular  curve. 
K^. — ^Total  auricular  curve. 
<y. — Midftontal  curve,  C^  +  IK  +  £^,  root  of  nose  to  inion. 

p/._Eatio.  1^' . 

<y . — ^Total  cerebral  curve,  (V — Af — Ophiyon  to  inion. 

R/._B«tio.li^. 

S^. — ^Fronto-sub-ocdpital  curve,  (V  +  F^,  root  of  nose  to  opisthion. 

T^— Vertical  circumference,  E  +  S^,  total  antsro-posterior,  including  foiameo  mignnffl 

and  naso-basilar  line. 
U^ — ^Anterior  or  pre-auricular  demi-drcumferenoe,  Qf  +  T^. 

W^ — ^Point  of  the  &ce  where  the  prolongation  of  the  plans  of  the  ftnunen  ]iiaginm&Il& 
X^ — First  occipital  angle,  or  angle  of  Daubenton. 
Y\ — Second  occipital  angle,  or  angle  of  Broca. 
2/. — ^Basilar  angle,  or  angle  of  Broca. 

FAGB. 

I. — ^Biorbital  external  length, 
n. — ^Biorbital  internal  length, 
in. — ^Distance  of  the  supra-orbital  foraminab 
rv. — ^Distance  of  the  sub-orbital  foraminab 
y. — Blmaxillary  minima. 
YI. — Blmaxillary  maxima. 
YII. — ^Bimalar  diameter. 
Yin. — ^B\jugal  diameter. 
IX. — Bi^ygomatic  width,  nuydmum. 
X.-Orbital  width. 
XI.-Orbital  height 
XIL— Orbital  index. 
Xin.— Orbital  depth. 
XIY. — ^Nasal  bone,  median  length. 
XV. — ^Nasal  bone,  lateral  length. 
XVI. — ^Nasal  bone,  upper  width. 
XVn. — ^Nasal  bone,  minima  width. 
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XVIII.— Nuaal  bone,  inferior  width. 
XIX.— iDterorbitol  widtli. 
XX.— Width  of  the  anterior  ooatrils. 
XXI. — Height  ftom  the  root  to  the  anterior  nasal  spine. 
ySTI. — Height  from  the  anterior  nasal  spine  to  the  alveolar  pcdntK 
XXIII. — Height  team  the  root  of  the  noae  to  tbe  alTeoIai  points 
XXrV. — Height  from  ophiyon  to  alveolar  point 
XX7.— Height  of  the  oe  male. 
XXVI.— Orbito-alveolar  height 
TfV^' ' — Haetoido-flnpra  anrioilai  height 
XXVUI.— Aniicnlo-jngal  distance  (obUqne). 
XXIX. — Atuicolo-orbital  distonoe,  light  (oblique). 
Tf^TT — Anricolo-orbital  distance,  left  (oblique). 
'yy^T — Depth  of  the  zygomatic  fbsee. 
XAAII. — Palatine  vanlt,  total  mazillo-palatjne  lengtlL 
W  V  T I  [ — Palatine  vault,  anterior  mozillaiy  length. 
XXXIV. — Palatine  vaults  posterior  width. 
XXXV.— Pohitine  Tault,  width  to  the  level  of  the  1st  molar. 
XXJLVL — Palatine  vault,  width  to  the  level  of  the  ce  indsif 
XXXVU.— Palatine  vault,  depth. 

XXXVIII. — Distance  trom  the  poaf^rior  nasal  eplne  or  palatine  to  tbe  lihiii 
Tf  "^  X  I  X — Width  of  the  alveolar  arch  inwards,  and  "iBTimnTn, 
XL. — Width  of  the  alveolar  arch  invrards  and  backwards. 
XLI.— Height  of  the  posterior  narea. 
XLH.- Nasal  index,  ^^^ . 
XLHL— lidal  index,  100  gIV  _ 
XUV.— Palatine  index,  ^00  ^^XIT, 

(Bev.  ^AtiOnp.,  1682,  pp.  677-6W.} 

Antbropometry  is  ooe  of  the  youngest  scions  of  anthropology,  and  it 
not  only  commends  itself  to  advanced  students,  bat  is  applicable  to 
millions  of  subjects,  and  its  processes  aie  so  easily  understood  that  any 
intelligent  person  may  use  them.  As  a  resolt  of  greater  deflniteness  in 
processes  a  more  accurate  nomendatore  is  demanded.  An  illastration 
of  this  is  to  be  seen  in  the  following  cUssificatiOn  of  stature  by  Pro- 
fessor Zqja. 


0«iHir^ 

Hp«l». 

TulgutonnM. 

Meter*. 

Ph         ™al 

3.M  toS.BO 

iJJSSSSSSr:.:::::.:::: 

Hnonma 

Hn«™-u.on«_ 

^vjoriinatT. 

tii: 

Hk»««m. 

Hypennlc^rtwoiiin 

S-™"-— ■■""■■■■■■"■ 

1.3t  Is  Las 

gijsfr- -■- - 
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It  is  not  advised  that  this  scheme  be  adopted  without  leservatioo, 
yet  it  does  show  a  permanent  advance  in  anthropometry.  Further- 
more, it  is  drawn  ap  for  Italians,  but  this  need  not  embarrass  tiie  sta* 
dent,  since  he  will  only  need  to  fix  his  standard  mesosoma  and  airange 
above  and  below  that  according  to  the  scale. 

rV.— PSYCHOLOaY. 

The  most  perplexing  of  all  the  outstanding  problems  in  anthropology 
is  the  explanation  of  the  processes  of  feeling,  thinking,  and  volition. 
On  the  one  hand  it  is  maintained  that  in  course  of  time  it  will  be 
shown  that  thought  is  a  mode  of  material  motion ;  on  the  other,  this 
incomprehensible  phenomenon  is  remanded  to  the  category  of  occult 
properties,  like  cohesion  and  gravitation,  which  will  ever  elude  our 
grasp.  However  that  may  be,  man  will  ever  aim  to  think  this  unthink- 
able, to  achieve  this  impossible,  and  to  reach  after  this  unattainable. 
In  prosecuting  researches  with  reference  to  the  mind  various  avenaes 
of  approach  have  been  followed. 

Out  of  the  old  phrenology  has  come  the  new,  and  several  important 
works  have  appeared  upon  cerebral  localization  in  its  various  aspects 
The  second  part  of  H.  G.  Bastian's  publication  upon  the  brain  as  the 
organ  of  the  mind  was  printed  during  the  current  year.  Furthermore 
a  reference  to  the  bibliography  will  reveal  treatises  upon  brain- weight 
and  mind,  heredity  and  psychology,  growth  of  intellect,  pre-natal  ednca- 
tion,  brain-functions,  sensations  and  their  translation  into  thought  and 
feeling,  the  various  aspects  of  mind  growth  from  infancy  to  matoritj, 
the  accurate  measurement  of  thought,  or  psychometry,  the  phenomena 
of  insanity  as  opening  the  door  upon  primitive  man,  and  the  exhibition 
of  inteUigeuce  in  animals. 

Speaking  of  the  equivalents  of  consciousness  in  nature  beneath  man, 
Professor  Cope  says :  ^'  The  utterances  of  Professor  du  Bois  Beymond, 
ftt  the  recent  celebration  of  the  birthday  of  Leibnitz  at  Berlin,  should 
have  a  clearing  eifect  on  the  intellectual  atmosphere  of  the  evolutionists. 
*  Consciousness,'  says  one,  ^  is  to  the  progress  of  evolution  what  the 
whistle  is  to  the  engine,  that  makes  a  good  deal  of  noise  but  does  none 
of  the  work.'  Another  says,  ^  If  the  will  of  man  and  the  higher  animals 
seems  to  be  free  in  contrast  with  the  fixed  will  of  atoms,  that  is  a  delu- 
sion provoked  by  the  contrast  between  the  extremely  complicated  vol- 
untary movements  of  the  former  and  the  extremely  simple  voluntary 
movements  of  the  latter.'  One  auth4:>rity  tells  us  that  consciousness 
does  nothing,  and  the  other  will  have  it  that  it  does  everything,  rising 
even  to  the  autonomic  dignity  of  a  will  for  atoms.  They  agree  in 
believing  consciousness  to  be  a  form-  of  force ;  but  they  differ  in  that 
the  first  authority  thinks  it  all  dissipated,  while  the  other  holds  it  to  be 
a  link  in  a  continuous  chain  of  metamorphosis  equivalent  to  every  other 
fink.  As  usual,  truth  lies  between  these  extremes.  Says  dn  Bois  Bej* 
mond,  ^More  temperate  heads  betrayed  the  weakness  of  their  dialectioB 
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in  that  tbey  coald  not  grasp  the  difference  between  the  view^  which  I 
opposed,  that  conscioasness  could  be  explained  on  a  mechanical  basis, 
and  the  view  which  I  did  not  question,  but  supported  with  new  argu- 
ments, that  consciousness  is  bound  to  material  antecedents.'"  Professor 
Cope  says,  ^'  It  will  doubtless  become  possible  to  exhibit  a  parallel  scale 
of  relations  between  stimuli  on  the  one  hand  and  the  degrees  of  con- 
sciousness on  the  other.  Yet  for  all  this  it  will  be  impossible  to  express 
self-knowledge  in  terms  of  force.  An  unprejudiced  scrutiny  of  the  na- 
ture of  consciousness,  no  matt-er  how  limited  that  scrutiny  necessarily 
is,  shows  that  it  is  qualitatively  comparable  with  nothing  else.''  {Am, 
Naturalist^  XVI,  p.  224.) 

V. — ETHNOLOGY. 

Stanford's  Compendium  of  Geography  and  Travel,  for  America,  has 
an  appendix  upon  the  native  tribes  of  both  continents.  The  material 
was  elaborated  with  considerable  diligence  by  Mr.  A.  H.  Keane,  but 
the  work  is  far  from  complete,  and  abounds  in  errors.  The  Bureau  of 
Ethnology  at  Washington  has  had  in  preparation  for  several  years  a 
card  catalogue  naming  and  describing  every  tribe  and  band  of  aborig- 
ines ever  known  to  have  inhabited  the  North  American  continent.  This 
is  now  kept  in  the  office  for  reference  and  emendations,  but  it  is  designed 
to  be  published  at  no  distant  day. 

Much  valuable  information  has  been  added  to  what  was  previously 
known  of  the  range  and  subdivision  of  the  Innuit  by  Mr.  Ivan  Petro^ 
special  agent  of  the  Tenth  Census.  Mr.  Petroff's  results  and  map  wiU 
be  published  in  the  volumes  of  the  Tenth  Census  and  by  the  Bureau  of 
Ethnology.  The  author  says :  ^^  In  thecourse  of  my  explorations,  extend- 
ing over  a  period  of  several  years,  of  all  the  coast  from  Bering  Straits 
to  the  vicinity  of  Mount  St.  Elias,  and  of  the  river  systems,  I  found  the 
Innuit  occupying  the  coast  and  interior  wherever  nature  has  thrown 
no  obstacle  in  the  way  of  free  navigation  in  their  kayaks.  The  tribes 
having  their  homes  contiguous  to  the  Innuit  are  the  Chugach,  of  purely 
Innuit  extraction;  the  Oreghalentze,  of  Innuit  extraction,  but  now 
mixed  with  Thlinkit ;  and  the  Chilkhaat  tribe  of  the  Thlinkit  &mily 
settled  on  Comptroller  Bay  and  up  the  left  bank  of  Copper  Biver.  The 
skulls  of  Innuit  have  been  found  as  far  south  as  Santa  Barbara  islands, 
Galifomia,  but  tlfese  belonged  to  prisoners  taken  from  sea-otter  hunt- 
ing expeditions  undertaken  by  English  and  American  shippers  who 
were  furnished  with  Innuit  hunters  by  the  Russian  authorities  at  Sitka. 
We  have  every  reason  to  believe  that  formerly  the  Innuit  occupied  the 
coast  as  far  as  Icy  Bay,  but  the  constant  pressure  of  the  stronger  Thlin- 
kit tribes  has  caused  them  to  recede  gradually  to  the  locations  occupied 
by  them  at  the  present  day.  The  glaciers  at  Icy  Bay  have  proved  an 
insurmountable  obstacle,  necessitating  a  sea  voyage  of  two  or  three 
days  before  landing.  The  Thlinkit  can  accomplish  this  in  his  large  dug- 
out provided  with  masts  and  sails.    The  Russians  kept  back  the  Thlin- 
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kits,  bat  now  they  are  encroaching  northward.  Mr.  Petroff  opposes  Mr. 
Dall's  view  of  the  origin  of  the  Eskimo,  and  maintains  that  they  moved 
southward  after  the  invention  of  the  kyak.  {Am.  Ufaiuralist^  xxi, 
pp.  567^76.) 

Onr  stock  of  knowledge  gained  respecting  the  Sonth  American  tribes 
daring  the  past  year  is  exceedingly  meager.  Mr.  Barney  says  respect- 
ing the  natives  of  Colombia:  ''llie  state  of  Panama  contains  about 
30,000  square  miles,  one-third  of  which  is  nninhabitable;  the  residue  at 
the  conquest  (1502-1620)  contained  about  600,000  inhabitants  in  various 
stages  of  culture,  from  dweUers  in  tree  tops  to  a  degree  of  civiliza- 
tion very  much  superior  to  that  of  Briton  at  the  time  of  the  Boman 
conquest."  The  remainder  of  Mr.  Barney's  paper  is  devoted  to  the  re- 
cital of  the  early  history  of  these  tribes,  but  as  yet  he  has  not  told  us  a 
word  about  the  modem  Indians.    {Am.  Antiquarian^  rv,  Kos.  3  and  4) 

The  Indians  of  the  oriental  province  of  Ecuador  are  divided  into  two 
great  classes,  '^Indians"  and  ^* Infidels"  {Ancas^  Infielea).  The  former 
all  speak  Quichua,  eat  salt,  and  are  semi-Christianized,  whereas  the 
latter  speak  the  many  languages  of  their  various  tribes,  do  not  eat  salt, 
and  are  not  baptized.  Among  these  are  the  Zaparos,  Piojes  or  Santa 
Marias,  Cotos,  Tutapishcus,  Anhishiris,  Intillamas,  Mequanas,  Copa- 
Inrcus,  Tamburyacus,  Payaquas,  Gauranos,  Pucabarrancas,  Lagarto- 
Cochas,  and  Tagsha-Gurarais.  Most  of  these,  except  the  first  five,  are 
quite  unknown,  having  been  met  with  only  on  rare  occasioi^s  by  traders 
and  travellers.  Some  of  the  names  given  above  may  refer  to  the  same 
thbe.  The  ^^  Indians"  are  the  Quichua,  semi-Christianized  people,  who 
formed  that  portion  of  the  once  great  Inca  nation  annexed  by  the  mar- 
riage of  HuaynarCapac  with  the  Scyri  princess.  Pacha.  Mr.  A.  Simson 
has  given  us  a  very  minute  descrix3tion  of  these  If apo  Indians.  {J.  An- 
throp.  Insty  xn,  pp.  21-27.) 

Mr.  Gatschet  has  brought  together  and  published  notices  by  several 
authorities  concerning  white  or  light-colored  Indians  at  the  sources  of 
the  Amazonas,  in  the  Cordilleras  of  South  America.    {Ausland^  p.  887.) 

VI. — GLOSSOLOGY. 

Mr.  Horatio  Hale,  the  ethnologist  of  the  Wilkes  ExpeditioD,  read  a 
paper  before  the  American  Association  upon  Indian  migratioos  as  evi- 
denced by  language.  The  fundamental  proposition  ft,  ''The  only  satis- 
flEictory  evidence  of  the  affiliation  or  direct  relationship  of  two  commu- 
nities, apart  from  authentic  historical  records,  is  their  speech."  When 
the  evidence  of  language  has  satisfied  us  of  the  relationship  of  two 
peoples,  the  next  inquiry  is.  Which  was  the  ancestral  stiOckt  Is  the 
connection  that  of  brotherhood  deiived  from  a  common  ancestry! 
Taking  language  as  the  guide,  Mr.  Hale  seeks  to  track  the  wander- 
ings of  the  Huron-Iroquois  stock,  or,  as  he  prefers,  the  Huron-Cherokee 
stock.  The  constant  tradition  of  the  Iroquois  represents  their  ancestors 
as  emigrants  from  the  region  north  of  the  great  lakes.    To  test  tlus 
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qaestion  by  lan^age  we  have  to  inquire  which  is  older — ^nearer  to  the 
primitiye  speech — ^the  Huron  or  the  Iroqnois.  Though  we  know  nothing 
of  this  speech,  we  can  reconstruct  it  from  its  ofispring^  and  the  one 
which  is  most  complete  in  form  and  phonology  is  likely  to  be  nearest 
in  stmcture  and  residence  to  the  original  speech.  Mr.  Hale  examines 
with  great  minuteness  the  forms  of  words  common  to  the  various 
branches  of  this  great  stock,  in  order  to  show  abbreviation  and  differ- 
entiation as  we  proceed  from  the  location  of  their  supposed  origin. 
{American  Antiquariany  rv,  Kos.  1  and  11.) 

A  language  entirely  new  to  science  has  recently  been  redeemed  from 
oblivion.  It  was  spoken  in  two  dialects  on  both  sides  of  the  Mississippi 
!Biver,  between  Ifatchez  and  Yicksburg,  by  the  Taensa  tribes  mentioned 
by  the  French  explorers  and  colonists  of  the  eighteenth  century.  The 
manuscript  of  the  Orammaire  et  Voeabulaire  de  la  Langue  Taensa  was  pre- 
pared for  the  press  by  MM.  J.  Parisat  and  Lucien  Ajiam.  Mr.  Gatschet 
informs  us  that  the  language  forms^a  stock  by  itself  and  is  remarkable 
for  its  extensive  power  of  compounding  by  prefixes,  by  a  variety  of 
reverential  pronouns,  and  by  otiber  forms.  The  number  of  terms  em> 
braced  in  the  vocabulary  is  about  900.    (Am.  Antiquariany  iv,  p.  238.) 

The  sources  of  information  upon  Iforth  American  philology  are  the 
Journal  of  Philology,  published  in  Baltimore;  the  American  Naturalist, 
published  in  Philadelphia;  and  the  American  Antiquarian,  published 
in  Ohicago.  The  largest  collection  of  manuscripts  is  in  the  Bureau  of 
Ethnology  at  Washington,  a  report  of  which  is  given  in  the  first  part 
of  this  volume. 

The  most  elaborate  linguistic  production  of  the  year  in  our  country 
was  the  study  of  the  Manuscript  Troano,  by  Dr.  Cyrus  Thomas,  with  a 
historical  introduction  by  Dr.  Daniel  G.  Brinton.  The  Codex  Tro  or 
Troano  was  first  published  by  the  Abb6  Brasseur  (de  Bourbourg).  On 
his  return  from  Yucatan,  in  1864,  he  visited  Madrid,  and  found  this 
manuscript  in  the  possession  of  Don  Juan  de  Tro  y  Ortolano.  It  con- 
sists of  35  leaves  of  70  pages,  written  on  paper  manufactured  from  the 
leaves  of  the  maguey  plant.  Dr.  Thomas  briefly  summarizes  his  con- 
clusions respecting  tiie  manuscript: 

1.  The  work  was  intended  chiefly  as  a  ritual  or  religious  calendar. 
The  day  columns  and  numerals  which  form  fully  one-half  of  the  written 
portion  are  dates,  which  run  through  a  cycle  of  three  hundred  and  twelve 
years,  fixing  the  time  when  festivals  should  be  held. 

2.  The  figures  in  the  spaces  are  in  some  cases  symbolical,  in  others 
pictographs,  and,  in  quite  a  number,  refer  to  religious  ceremonies;  but 
in  many  instances  they  relate  to  the  habits,  customs,  and  occupations  of 
the  people. 

3.  The  work  appertained  to  and  was  prepared  for  a  people  living  in 
the  interior  of  the  country,  away  from  the  sea-shore. 

4.  The  people  were  peaceable,  not  addicted  to  war. 

5.  The  taking  of  life,  apparently  of  a  slave,  is  indicated  in  one  place; 
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this  is  the  only  symbol  which  can  be  constraed  to  indicate  haman  sac- 
rifices. 

6.  The  cross  in  some  of  its  forms  was  in  nse  as  a  religions  emblem. 

7.  The  movement  of  the  fignres  is  from  right  to  left,  and  the  plates 
should  be  taken  in  this  way,  at  least  by  pairs;  yet,  as  a  general  mle^the 
characters  are  in  columns,  to  be  read  downward,  columns  following  one 
another  from  left  to  right.  When  they  are  in  lines  they  are  to  be  read 
from  left  to  right  by  lines  fh>m  the  top  downward. 

8.  There  is  no  fixed  rule  for  the  arrangement  of  the  parts  of  compoond 
characters. 

9.  That  the  characters,  while  phonetic,  are  not  alphabetic,  but  syllabic 

10.  The  work  was  probably  written  about  the  middle  or  latter  half  of 
the  fourteenth  century. 

11.  The  Ahau,  or  Katun  was  a  period  of  24  years,  and  the  great  cyde, 
of  312;  the  series  commenced  with  a  Gauacyear. 

12.  Brasseur  was  right  in  supposing  it  to  have  originated  in  Peten. 
{Cant  to  N.  A.  Ethnology^  vol.  v.) 

Vn.— COMPARATrVB  TECHl^OLOaY. 

The  transfer  of  General  Pitt-Bivers'  collection  to  the  university  of  Ox- 
ford, during  the  current  year,  is  an  event  which  ofifers  a  fitting  text  on 
which  to  rest  the  chapter  on  technology.    This  study  includes  every  form 
of  human  activity  which  demands  a  material  upon  which  to  operate 
and  implements  for  its  prosecution.    With  the  growth  of  society  there 
have  been  seasons  of  mutual  helpfulness  between  the  end  to  be  attained 
and  its  instrumentalities,  wherein  the  better  social  order  has  inveuted 
new  tools ;  and,  on  the  other  hand,  the  improved  invention  has  elevated 
society.    General  Pitt-Bivers  began  many  years  ago  to  gather  from  all 
parts  of  the  world  the  implements  of  human  warfare,  arranging  them, 
regardless  of  tribes  and  areas,  upon  a  theory  of  evolution,  elaboration, 
perfection.    The  same  plan  has  been  pursued  in  general  and  si>ecial  col- 
lections, resulting  in  a  better  knowledge  of  the  progress  of  invendoiL 
The  motives  operating  in  the  works  of  men  are  two— the  beantifnl  and 
the  good,  the  one  resulting  in  art,  the  other  in  handicraft.    The  two  can 
hardly  be  separated  except  at  their  extremes,  where  the  mere  tool  has  no 
symmetry  or  beauty,  and  where  the  chefWocuvre  has  no  usefiil  function. 
Both  sorts  have  come  over  the  same  journey  to  their  highest  perfection. 
The  few  titles  cited  in  the  bibliography  appended  to  this  paper  most  not 
be  looked  upon  as  exhausting  the  subject.    The  enumeration  of  the  titles 
of  works  devoted  to  the  history  of  technique  would  far  transcend  the 
limits  allowed  to  this  entire  paper.    But,  on  the  other  hand,  few  writers 
upon  the  history  of  useful  or  ornamental  art  seem  to  realize  that  their 
subject  has  had  an  ontology  and  a  phylogeny,  that  art  itself  has  grown, 
and  that  its  growth  has  been  indissolubly  connected  with  the  history  of 
humanity.    Hence,  most  works  on  art  or  invention  are  not  strictly  an* 
thropological,  although  their  statements  are  of  great  value  to  the  com* 
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parative  technologist.  The  arraDgement  of  the  National  Museum  upon 
a  technological,  or  anthropological  basis  is  a  work  of  the  greatest  mag- 
nitude. Indeed,  by  this  anthropocentric  scheme  of  a  new  order,  aU  that 
is  known  or  can  be  known  may  be  grouped  around  man. 

In  discussing  the  origin  and  unfolding  of  styles  in  architecture,  writers 
innumerable  have  confined  themselves  to  the  historic  period,  and  have 
found  in  the  rudest  edifices  of  history  the  starting  point  of  subsequent 
constructions.  The  Eev.  Stephen  D.  Peet  has  gone  a  step  backward 
in  this  search,  and  from  his  familiarity  with  aboriginal  and  prehistoric 
architecture  is  able  to  carry  the  investigation  nearer  to  its  source.  By 
analyzing  the  prehistoric  works  of  America  he  hopes  to  discover  what 
are  the  essential  elements  of  the  higher  orders,  and  so  to  gain  hints  as 
to  their  origin.  He  maintains  that  the  pyramid,  the  pier  and  lintel,  and 
the  arch,  as  weU  as  the  column,  have  served  an  important  part  in  arch- 
itecture. The  rudest  predecessor  of  the  true  arch  is  to  be  seen  at  Ux- 
mal,  in  the  Algonquin  huts,  and  in  the  conical  bee-hive  huts  of  Scot- 
land.   {Am,  Antiquarian^  it,  "So.  4.) 

A  very  interesting  example  of  the  aid  of  borrowed  art  in  civilization 
is  given  by  Mr.  Griffis  in  his  work  on  Gorea.  ^^  Between  the  years  29 
and  70,  A.  D.,  according  to  Japanese  histories,  an  envoy  from  Shinra 
(Corea)  arrived  in  Japan,  and  after  an  audience  had  with  the  Mikado, 
presented  him  with  mirrors,  swords,  jade,  and  other  works  of  skill  and 
arti  In  this  we  have  a  hint  of  the  origin  of  Japanese  decorative  art. 
It  is  evident  from  these  gifts  as  well  as  from  the  reports  of  Chinese  his- 
torians concerning  the  refined  manners,  the  hereditary  aristocracy,  and 
the  fortified  strongholds  of  the  Shinra  people,  that  their  grade  of  civili- 
zation was  much  higher  than  that  of  their  northern  neighbors.  It  was 
certainly  superior  to  that  of  the  Japanese,  who  were  soon  tempted  to 
make  descents  upon  the  fertile  lands,  rich  cities,  and  defenseless  coasts 
of  their  visitors  from  the  wesf 

Mr.  Theodor  Baker  is  the  author  of  a  work  published  in  Leipzig,  en- 
titled ^^IJeber  die  Musik  der  nordamerikanischen  Wilden."  After  ex- 
amining forty-two  songs  and  tunes  obtained  from  at  least  twelve  tribes, 
he  finds  that  Indian  melodies  can  be  expressed  by  our  musical  scale 
and  notes.  Most  of  the  tunes  show  an  orderly  movement,  and  the  scales 
are  few  in  number.  The  majority  of  the  tunes  follow  the  Lydian  scale 
(c,  d,  e,  f,  g,  a,  b,  c)  and  the  Hypophrygian  (g,  a,  b,  c',d',  e',  f,  g'); 
but  in  very  few  of  them  will  be  found  all  the  seven  notes  of  the  diatonic 
scale.  Every  melody  has  the  quint,  or  fifth,  with  its  key-note ;  one-half 
of  them  have  the  m%jor  third,  or  diatone,  while  the  flat  or  minor  third 
occurs  in  a  few  only ;  the  fourth  and  the  sixth  frequently  occur,  butthe 
seventh  note  is  infrequent.    (Gatschet,  in  Am.  Naturalist^  xyit,  p.  226.) 

vni.— sooiOLoaT. 

The  catalogue  of  the  Surgeon-GteneraPs  library  at  Washington  is  a 
classified  index  of  all  volumes,  pamphlets,  and  discussions  upon  anj 


€50  SCIENTIFIC   RECORD   FOR   1882. 

part  of  anthropology  which  have  found  their  way  into  that  great  col- 
lection. In  the  Index  MedictUj  under  <^  biology  "  and  '^  physiology,"  will  be 
found  many  references  to  sociological  subjects,  and  in  the  volomeof  the 
Indez-OatsJogue,  issued  in  1882,  many  more  under  the  words  ^'circom' 
cision,''  ^^civilization"  as  related  to  medicine,  ^^cosmetics,"'' cremation," 
^^crime,'^  and  "criminals.'^ 

The  practice  of  polyandry  is  known  to  have  existed  in  many  tribes  of 
antiquity.  Prof.  John  Avery  has  been  collecting  the  evidences  of  ito 
existence  in  modem  times.  It  is  in  that  part  of  India  where  the  popnlft- 
tion  is  mostly  non-Aryan  and  the  influence  of  Hinduism  is  less  prevalent, 
that  polyandry  is  best  illustrated.  It  is  practiced  by  some  of  the  lower 
agricultural  castes  among  the  Telugns,  and  by  the  Moplas  and  Fairs  of 
Malabar.  The  most  noteworthy  instance  found  in  India  is  among  the 
rude  tribe  known  as  Todas.  In  case  the  husband  of  a  female  has 
brothers  they  may  be  admitted  to  a  share  in  the  wife  on  payment  of 
their  proportion  of  the  dower.  If  they  have  sufficient  means,  they  may 
also  each  purchase  a  wife  in  the  manner  described,  and  take  the  other 
brothers  in  as  partners.  Thus  a  group  of  brothers  may  in  a  perfectly 
lawful  way  have  several  wives  in  common.  If  a  husband  dies,  care  is 
taken  that  the  widow  shall  not  re-marry  out  of  the  family.  {Am.  Anti- 
quarian^  rv,  pp.  48-53.) 

One  of  the  most  thoughtful  and  philanthropic  publications  daring 
the  year  upon  sociological  subjects  is  a  paper  by  Sir  H.  Bartle  Erere,  on 
the  laws  affecting  the  relations  between  civilized  and  savage  life,  as 
bearing  on  the  dealings  of  colonists  with  aborigines.  Is  it  possible  for 
an  uncivilized  race  to  continue  to  exist  as  uncivilized  in  the  immediate 
neighborhood  of  a  civilized  race)  After  reviewing  with  great  learning 
the  immigration  of  the  Aryan  races  into  India  and  their  contact  with 
the  natives  of  the  peninsula,  the  reservation  plan  of  the  Chaldseans, 
Assyrians,  Babylonians,  Medians,  and  Persians,  the  shepherd  kingsof  the 
Egyptians,  the.  early  conquest  of  Greece,  the  conquests  of  Borne,  and 
especially  the  settlements  of  English  colonies  in  America,  India,  and 
Africa,  the  writer  is  led  to  the  following  conclusions: 

1.  That  it  is  possible  for  the  civilized  to  overcome  and  destroy  by 
war  the  uncivilized  and  savage  race. 

2.  That  simple  proximity  has  led  to  the  extinction  of  .the  savage  race. 

3.  That  the  changes  which  have  occurred  in  the  native  races  conse- 
quent upon  the  proximity  of  European  colonists  are  an  advance  in  dril- 
ization  and  approximation  to  the  types  of  European  civilization. 

4.  That  the  essentials  to  development  are: 

a.  Such  a  peace  as  the  Bomans  and  the  English  have  insured  to  sub- 
ject rac4is,  as  a  consequence  of  civilized  sovereignty,  bringing  with  it— 

b.  Protection  for  life  and  property,  and  practical  equality  before  the 
law,  leading  to  a  substitution  of  individual  property  for  tribal  commnn- 
Age,  involving  the  abolition  of  slavery,  also  private  rights  of  making 
war  and  of  carrying  private  arms. 
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0.  Power  of  local  legislation  to  secnre  edacati*  n  in  the  arts  of  civil- 
ized life. 

d.  Legislation  should  also  be  directed  to  place  snch  restrictions  on 
the  sale  of  intoxicating  substances  as  are  needed  to  prevent  the  mining 
of  health  and  the  retarding  the  material  welfare  of  the  native  com- 
munity. 

e.  To  secure  all  these  objects  an  equitable  form  of  civilized  taxation 
is  needed,  sufficient  to  meet  the  expenses  of  administration.  (J.  Anthrop. 
Inst.;  XI,  pp.  313-334.) 

Following  up  the  extended  investigations  of  Mr.  Morgan  upon  the 
laws  of  consanguinity  and  affinity  among  the  various  peoples  of  the 
earth,  so  many  have  become  interested  in  the  subject  that  several 
attempts  have  been  made  to  simplify  the  process  of  recording  the  results 
by  means  of  graphic  signs.  Msyor  Powell,  of  the  Bureau  of  Ethnology 
at  Washington,  devised  for  his  manual  a  series  of  charts  on  which,  by 
figures  representing  males  and  females,  aided  by  colors  and  connecting 
lines,  the  whole  scheme  of  marriage  and  blood  relationship  could  be 
indicated.  During  the  past  year,  Mr.  A.  McFarlane  has  fallen  upon  an- 
other method.  There  are  two  fhndamental  relationships  of  the  highest 
generality,  namely,  child  and  parent.  These  can  be  combined  so  as  to 
express  any  of  the  complex  relationships  ]  thus,  grandchild  is  child  of 
child;  gTBTiilpaTeJit  IB  parent  of  parent;  hrother  or  sister  isehUd  of  parent; 
and  consort  is  parent  of  child^  and  so  on.  Now  let  c  denote  child,  p 
parent,  and  juxtaposition  equal  of  then  cc  will  equal  grandchild,  op, 
brother  or  sister,  &c.  Having  classified  the  relationships  in  the  various 
methods  of  which  they  are  capable,  Mr.  McFarlane  then  introduces  the 
notation  for  sex,  in  which  m  denotes  male  and  /  female,  placed  before 
the  noun  to  which  it  relates,  as  mc  inc^  son  of  son,  &c.  Subsequently 
the  scheme  is  enlarged  so  as  to  include  all  degrees  of  compound  relation- 
ship recognized  in  the  English  laws  of  marriage  and  descent.  (J.  An- 
throp,  Inst,  Xit,  pp.  45-63,  with  charts.) 

It  is  pretty  well  agreed  that  descent  was  first  reckoned  through 
females,  and  that  where  descent  through  males  exists,  traces  of  the 
former  regulation  are  evident.  How  this  change  came  about  is  un- 
known, but  it  has  excited  no  little  curiosity  among  anthropologists. 
Mr.  Howitt  and  the  Bev.  Lorimer  Fison  have  given  much  attention  to 
this  subject  among  the  Australians  and  the  Polynesians.  They  term 
the  processes  of  transition  <^ orderly  movements"  and  ^'disorderly 
movements."  By  orderly  movements  is  meant  a  gradual  and  peaceful 
change,  resulting  from  the  rise  and  growth  of  new  ideas  accepted  by 
the  whole  community.  By  disorderly  movements  is  meant  a  rebellion 
against  law,  successfully  maintained ;  or  the  enforced  segregation  of  a 
part  of  the  tribe,  resulting  in  circumstances  under  which  the  old  regu- 
lations can  no  longer  be  obeyed.  The  examination  of  the  Australian 
Bj'Stem  especially  leads  to  the  conclusion  that  the  change  from  mother 
right  to  father  right  may  have  been  brought  about  not  only  by  orderly 
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processes,  but  also  by  the  violent  action  of  impulses  within  the  comma* 
nity  itsell    {J.  Anihrop,  Instj  xn,  pp.  30-46.) 

As  a  preparation  for  the  statistics  of  crime  in  the  United  States 
for  the  Tenth  Census,  Mr.  Fred.  H.  Wines  prepared  a  pamphlet  entitled 
^^The  Nomenclature  of  Grime,  or  an  analytical  list  of  offenses  against 
the  statutes  of  the  United  States  and  the  States  of  the  Federal  Union.* 
In  the  letter  of  transmittal,  Mr.  Wines  suggests  some  cantions  abont 
drawing  conclusions  concerning  the  criminality  and  morals  of  a  State 
fh>m  the  number  of  arrests  or  imprisonments,  that  being  punishable  in 
one  State  which  is  venial  or  differently  treated  in  another.  Before 
speculating  upon  criminality,  therefore,  it  is  necessary  to  find  out  what 
is  considered  to  be  crime.  Nearly  one  thousand  offenses  are  enumer- 
ated and  classified.  An  alphabetic  index  at  the  end  of  the  pamphlet 
enables  one  to  find  each  crime  and  to  study  its  relations.  (F.  H.  Wines, 
HI.  State  Bd.  of  Charities,  Springfield,  111.) 

IX.— PNEUMATOLOGT. 

Dr.  Daniel  6.  Brinton's  American  Hero-Myths  is  the  most  thorough 
work  upon  American  Indian  religion  which  has  appeared  during  the  year. 
Says  the  author:  ^<  What  1  think  to  be  the  essence  of  all  religions 
is  their  supposed  control  over  the  destiny  of  the  individual.  At  heart 
all  prayers  are  for  preservation,  the  burden  of  all  litanies  is  a  begging 
for  life."  ^^  At  the  foundation  of  all  myths  lies  the  mental  process  of 
personification,  which  finds  expression  in  the  rhetorical  figure  of  pros- 
opopoeia. Most  of  the  American  languages  favor  these  forms  of  per- 
sonification. Other  rhetorical  figures, — ^paronyms,  homonyms,  otosis, 
X)olyonomy,  and  henotheism,have  lent  their  aid  in  transforming  what  was 
once  commonplace  or  purely  ideal  into  a  concrete  myth.  The  natives 
of  this  continent  had  many  myths,  and  among  them  there  was  one  which 
was  very  prominent.  It  is  that  of  a  national  hero,  their  mythical  civ- 
ilizer  and  teacher  of  the  tribe,  who,  at  the  same  time,  was  often  iden- 
tified with  the  supreme  deity  and  creator  of  the  world."  Mr.  Brinton's 
interpretation  of  these  myths  of  Michabo,  loskeha,  Quetzalcoatl,  Itza- 
mua,  Kukulcan,  and  Viracocha  is  as  follows :  "  The  most  important  of  all 
things  to  life  is  Light.  This  the  primitive  savage  felt,  and,  personi^ing 
it,  he  made  Light  his  chief  god.  The  beginning  of  the  day  served,  bj 
analogy,  for  the  beginning  of  the  world.  Light  comes  before  the  sun- 
brings  it  forth,  creates  it,  as  it  were.  Hence,  the  Light-Grod  is  not  the 
Sun-God,  but  his  antecedent  and  creator."  Out  of  this  idea  of  dawn 
and  darkness,  light  and  knowledge,  Dr.  Brinton  brings  his  theory  of  the 
creeds  and  cults  of  the  North  American  aborigines.  The  same  aothor 
has  published  ^^The  names  of  the  Gods  in  the  Kiche  myths,  and  Hie 
Chronicles  of  the  Mayas,"  Vol.  i. 

A  very  learned  work  on  comparative  reli^on  is  the  volume  of  Hib- 
bert  lectures,  by  Dr.  A.  Kuenen,  entitled  ^<  National  Beligions  and  Uni- 
versal Beligions."    In  1874,  by  invitation  of  Dean  Stanley,  Prof.  Ubi 
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Mtiller  delivered  a  lecture  on  Missions,  in  Westminster  Abbey.  In  this 
address  religions  were  classified  into  non -missionary  and  missionary 
religions — ^the  former  including  Judaism,  Brahminism,  and  Zoroastri- 
anism,  the  latter  Buddhism,  Mohammedanism,  and  Christianity.  Dr. 
Euenen  observes  the  subject  from  a  somewhat  different  point  of  view; 
that  is,  he  does  not  ask  them  what  they  aim  to  be,  but  what  they  are 
essentially.  With  respect  to  Judaism,  therefore,  he  is  led  to  a  differ- 
ent result,  which  in  its  prophetic  element  presents  the  character  of  uni- 
versality. Mohammedanism,  on  the  other  hand,  weighed  in  the  Euenen 
balance  is  found  wanting. 

The  Bev.  J.  Owen  Dorsey,  formerly  missionary  among  the  Omahas, 
has  been  engaged  for  two  years  past  under  the  direction  of  the  Bureau  of 
Ethnology  in  collecting  myths  from  the  various  Dakotan  tribes  among 
whom  he  has  labored.  In  this  work  he  is  assisted  by  others  in  the  sev- 
eral tribes  on  our  reservations.  The  object  of  Major  Powell  in  this  is  to 
gather  a  very  large  quantity  of  well-recorded  myths,  from  which  a  true 
philosophy  of  American  priscan  religion  may  b^  deducted.  Nothing 
exhibits  more  plainly  the  oneness  of  the  human  race  than  a  comparison 
of  myths.  Turning  to  one  of  Mr.  Dorsey's  Iowa  traditions  we  read : 
^^Once  upon  a  time  there  was  a  man  whose  family  consisted  of  himself, 
his  wife,  and  a  daughter  about  twelve  years  old,  and  a  son  three  years 
younger  than  the  daughter.  The  father  kills  the  mother,  cooks  her,  and 
gives  her  to  the  children  for  venison.  The  children  pursue  him  like  a 
fate,  are  helped  in  their  travels  by  the  ghost  of  their  mother,  uqtil  the 
tribe  into  which  the  father  fled  are  brought  to  want."  The  incident  of 
the  naming  of  the  animals  is  a  very  charming  part  of  this  story.  This 
body  of  myths  will  appear  in  Major  Powell's  Contributions  to  North 
American  Ethnology.    {Am.  Antiquarian^  rv.j 

The  visit  of  Mr.  Frank  Cushing  to  the  East  with  a  band  of  ZufLis, 
in  order  to  pay  their  respects  to  the  great  Ocean,  or  Father  of  Waters, 
was  an  event  of  no  little  importance  in  the  history  of  mythology.  Mr. 
Cushing  has  temporarily  expatriated  himself  in  order  to  become  familiar 
with  the  Zunian  social  life.  In  this  he  has  been  most  successful,  having 
been  initiated  into  their  mysteries  and  sacred  orders.  His  researches 
will  form  a  part  of  the  publications  of  the  Bureau  of  Ethnology. 

X. — ^HEXIOLOGY. 

The  amoant  of  modifying  influence  which  the  conditions  affecting  the 
respiratory  and  digestive  organs  of  man  are  capable  of  exerting  within 
a  given  period  of  time  is  a  subject  of  the  utmost  importance  to  the 
anthropologist.  Closely  related  to  this  inquiry  is  that  which  discusses 
the  unity  or  the  plurality  of  human  species.  If  the  total  force  of  the  en- 
vironment has  been  sufficient  within  the  period  of  human  existence  to 
bring  about  those  hereditable  characteristics  which  mark  oft*  the  races 
of  men,  then  we  have  no  need  of  two  or  five  or  many  origins.  On  the 
other  hand,  if  the  differentia  of  the  races  of  men  have  the  exalted  value 
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of  those  upon  which  stadents  of  natural  history  are  woDt  to  found  spe- 
cies— ^that  is,  if  they  were  in  existence  before  men  were  men,  and  were 
not  brought  about  since — ^then  polygenism  is  the  true  explanation  of 
race  difference.  However  that  may  be,  the  whole  question  depends 
upon  the  proper  study  of  environment  as  to  its  influence  upon  living 
beings. 

Of  course,  we  may  study  this  subject  from  two  points  of  view.  If  a 
balsam  apple  be  allowed  to  grow  in  any  bottle  whatever,  it  will  exactly 
All  the  space.  Kow,  we  may  regard  the  bottle  as  shaping  the  apple  or 
the  apple  as  fitting  the  bottle.  Likewise  with  life  and  its  environ- 
ment. Professor  Hseckel  calls  this  housekeeping  of  organisms,  odool- 
ogy;  Karl  Semper,  universal  physiology;  Mivart,  hexicology.  The 
terms  ** biology,''  "physiology,"  "ergology,"  and  even  "psychology'' 
have  also  entered  into  this  scrutiny  of  organic  beings  in  the  presence  of 
environment.  They  also  show  the  points  of  view  from  which  the  sta- 
dent  regards  this  complex  relation. 

In  a  discussion  upon  the  growth  of  children,  Mr.  Oeorge  W.  Peckham, 
of  Milwaukee,  takes  up  the  relation  of  man  to  his  surroundings.  ^^Tbe 
size  of  an  organism  is  the  result  of  inherited  tendencies  ^s  modified  by 
the  two  varying  factors  of  waste  and  repair.  To  the  sum  of  all  the 
conditions  which  regulate  the  rate  at  which  reintegration  and  disinte- 
gration take  place  the  name  ^environment'  is  applied.  It  occurs  to  me 
that  by  far  the  greater  portion  of  an  individual's  surroundings  are  de- 
termined for  him  by  the  degree  of  density  of  population  in  the  locality 
in  which  he  lives.  That  climate  has  any  considerable  effect  in  modify- 
ing growth,  in  the  face  of  facts,  seems  quite  improbable.  Theoretically 
a  low  temperature  ought  to  stunt  men,  since  a  large  amount  of  energy 
would  be  expended  in  maintaining  bodily  heat.  Taking  a  wide  survey 
of  the  facts  we  find  that  the  western  Eskimo,  the  negroes  of  Oninea 
the  Australians,  the  Patagonians,  and  the  Kaffirs  all  have  an  average 
height  of  over  170  centimeters.  In  Europe  the  non-dependence  of 
stature  upon  latitude  is  patent  The  rate  of  growth  is  such  that  tiie 
boys  are  taller  until  the  twelfth  year  and  heavier  until  the  thirteenth. 
Between  thirteen  and  fifteen  the  girls  are  taller  and  heavier;  after 
fifteen  the  boys  exceed  the  girls  in  weight  and  stature.  Children  of 
pure  American  descent  are  taller  than  children  of  foreign-bom  parents, 
but  are  lighter  than  those  of  German  parents.  The  height  of  American- 
bom  men  is  more  modified  by  conditions  accompanying  density  than 
by  all  other  influences,  race  excepted;  urban  life  tending  toward  a  de- 
crease of  stature."    {Sixth  An.  Rep.  Wis.  Bd.  ofSeaUh,) 

XI.— INSTBUMBNTALITEBS. 

All  sciences  have  their  instruments  of  precision,  which  are  bnt  aids 
to  the  perceptive  faculties,  the  memory,  and  the  reason.  The  anthro- 
pologist, for  each  division  of  his  subject,  has  his  implements,  his  graphic 
methods,  and  his  symbols.    It  is  very  interesting  to  note  how  the  per- 
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fectiiig  of  these  has  kept  pace  with  the  improvement  of  each  subject  of 
inquiry.  Indeed,  the  great  difference  of  opinion  among  the  French  and 
the  Oerman  craniologists  is  not  so  much  respecting  the  importance  of 
certain  parts  as  it  is  with  reference  to  instrumentation. 

One  of  the  most  useful  aids  to  progress  is  co-operation  and  division 
of  labor.  This  is  effected  by  societies  and  their  publications.  Indeed, 
it  may  be  safely  said  that  tiiis  subject  is  sufSciently  appreciated,  and 
the  continuation  of  the  present  activity  of  harmoniously  cooperating 
societies  will  bring  together  a  mass  of  well-conducted  observations  of 
the  highest  importance.  It  is  contemplated  to  organize  an  international 
*  bureau  of  anthropological  bibliography.  This  will  be  a  work  of  the 
highest  usefulness,  for  which  this  and  other  summaries,  the  incomplete 
efforts  of  individuals,  are  only  the  preparation. 
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Topinabd,  Paul. — ^De  Pindice  c6phaliqae  sar  le  crAne  et  ma  le  vivant,  d'aprds  Brooa. 

Bev.  d'anthrop.,  v,  pp.  98-102. 
La  mensuration  de  la  capacity  da  crftne,  d'aprda  lea  T^gifltcea  de  Broea.    Ber. 

d'anthrop.,  v,  pp.  385-411. 

Les  laboratoixes  et  la  crftniolc^e.    Bev.  sclent,  Puis,  xxix,  p.  193. 

Le  poids  da  cerveaa  d'aprds  les  registres  de  Paul  Broca.    Bev.  d'aathrop.,  ▼» 


pp.  1-30. 
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ToFiHABD,  Paul. — ^Liste  des  mesores  et  pxoo^^  craniom^triqnes  de  Paul  Broca.    Rev. 

d'Anthxop.,  t,  pp.  577-690. 
Thoma,  B. — ^UnteTBachuogen  fiber  die  Groese  and  das  Crewiciht  der  anatomischen 

Bestandtheile  de  mensclilichen  Koipexs,  in  gesonden  und  im  kianken  Zustande. 

Leipsdg :  Vogel,  291  pp.    Syo. 
WnjaoSf  Dakdel. — Some  physical  characteristics  of  natiye  tribes  of  Canada.    Yioe- 

pieBidential  address  before  Section  H,  A.  A.  A.  S.,  Montreal,  Canada,  Aug.,  Bepr. 

Vol.  JxxL    Pxoc. 
ZoJA,  G. — ^AlconeTarietAdeidentinmani.   Payia.  Syo.   [Repr.  from  BolLsdent.,  1881, 

No.  3.] 

IV.— Psychology. 

Bastiak,  H.  0.— Das  GeMm  als  Qigan  des  Geistes.    2  Thle.  Leipzig:  BrockhanSi  viii, 

388  pp.    8vo. 
BxBKLSY,  H.  J. — ^A  oontribntion  to  cerebral  localization.    Med.  News,  Phila.,  xli,pi 

61. 
Blaisb,  H. — Contribution  II  I'^tnde  des  localisations  c^i^brales.    Gaz.  bebd.  d.  sc  m^ 

de  MontpeL,  It,  pp.  433;  471. 
Bbyos,  p. — ^A  short  stady  of  some  of  the  phenomena  of  mind.    Tr.  Med.  Assoc.  Ala., 

Montgomeiy,  pp.  291-316. 
BoifA,  Meyeb  J. — Hlmgewicht  und  Seelenbegabnng.  Deutsche  Bev.,  Berlin,  vii,  p.  395. 
BuoooLA,  G. — La  dottrina  dell'  credits  e  i  fenomeni  psioologicL    2a  ed.    Palermo, 

260  pp.   16mo. 

Study  di  psioologia  sperimentale,  etc.    Torino.    8yo. 

Bucks,  B.  M. — ^The  growth  of  the  intellect.    Am.  J.  Insanity,  TJtica,  N.  Y.,  xxxiz,  pp. 

36-54,  2  pi.  ' 
Clabk,  F.  C. — ^Prenatal  education.    Bep.  Bd.  of  Health,  B.  I.,  1881.    ProTidence,  ir, 

pp.  231-254. 
Dn  Bois,  BSYMOifD  £. — P^chologie.  Assoc  des  m6d.  militaires  allemands.    L'exerdce. 

Bey.  sclent.,  Paris,  xzix,  pp.  97-109.    See  also  Pop.  ScL  Monthly,  Feb. 
Ebiobo,  a. — ^Nourelle  contribution  ft  I'^tude  des  localisations  o^r6brales.    MontpeL 

mid.,  zlyiii,  pp.  489-497. 
BwAi3>. — ^Beitrage  zur  Lehre  von  den  Gehim-Functionen.    Deutsche  med.  Wchnschr., 

Berlin,  viii,  p.  446. 
SxinEB,  S.— On  cerebral  localization.    J.  PhysioL,  Lond.,  1880-82,  ill,  pp.  343-348. 
Zur  Frage  nach  der  Bindenlocalisation  helm  Menschen.    Arch.  f.  d.  ges.  Physiol. , 

Bonn,  xzTii,  pp.  412-421. 
Atak,  C. — Contribution  ft  P^tude  de  la  topographic  cranio-c^r^rale  chez  quelques  singes. 

J.  de  Panat,  etc.    Paris,  zviii,  pp.  545-663. 
Oalioibb. — ^La  sensation  cdr^brale  et  ses  oons^uences  philosophiques.    Marseille  m6d. , 

xix,  pp.  590^94. 
Galton,  Fbakcis. — ^Photographic  chronicles  fiom  childhood  to  age.    Fortnightly,  Jan. 
Gayoy,  E. — ^Atlas  d'anatomie  topographique  du  cerveau  et  des  localisations  c^r^brales. 

Paris:  O.  Doin,  180  pp.,  18  pi.    Folio. 
Kbokeb,  T. — Ueber  die  Sinnesempfindungen  der  Neugeborenen.  Breslau.  aerztL  Ztochr. , 

iv,  pp.  37-41.  ^ 

MAKOUVBUfiB,  L. — ^La  question  du  poids  de  I'enodphale  et  de  ses  rapports  avec  Pintel* 

ligenoe.    Bev.  sdent.,  Paris,  xxix,  pp.  673-683. 
MoBSB,  D.  A. — Cerebral  localization;  temporo-sphenoidallobe.    Columbus,  M.  J.,  i,  pp. 

11-13. 
Pabi,  a.  G. — La  psicologica  sdentifica.    PI.  4  and  5.    Psicometrie  sull'  uomo,  bambino, 

fiinciulle  e  preistorico.    Udine.    8vo. 
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Pozzi,  Samuel. — Upon  the  sderoaiB  of  the  oerebral  convolntioiis  among  the  inaane,  &a 

Boll.  Soc  anthiop.  de  Paris,  voL  ▼,  sec.  3,  p.  350. 
Pkabodt,  G.  L. — Sarcoma  of  the  cerebrom,  illustrating  the  doctrine  of  localizatioiL 

Arch.  Med.,  N.  Y.,  yii,  p.  209. 
Pbeyeb,  W. — Die  Seele  des  Kindes.    Beobachtongenaberdiegeistige.    Leipzig.   8Ta 
RiBOT,  Th. — ^Diseasee  of  the  memory :  an  essay  on  positive  psychology.    Intenuilioiial 

Scientific  Series,  vol.  xliiL    London:  Regan,  Paul  &  Co.     [Natnre,  Dec.  21.] 

L^h6r6dit6  p^chologiqne.    2"  6d.     Paris:  G.  Baillidre  &  Cie.,  422  pp.    8ro. 

ROMAKIES,  Gbobge  J.— Animal  intelligence.    New  York:  D.  Appleton  &  Co.    ISma 

(Intemat.  Sc  Series.) 
Slater,  J.  W. — Phrenology  and  animal  psychology.    J.  Sc.,  Lond.,  3.  s.,  iv,  pp.  16-23. 
SoziKSKEY,  T.  S. — ^Mental  aspects  of  infantile  nnfoldment.    Med.  &  Soig.  Reporter, 

Phila.,  zlvi,  p.  309. 
WuKDT,  G. — ^Problems  in  experimental  psychology.    Unseze  Zeit.    [No  date  finmd.] 

v.— Ethnology. 

Amiois,  Edmokdo  db. — ^Morocco  and  its  people.    New  York:  G.  P.  Pataiam's  Sons. 
Bakcboft,  H.  H.— History  of  the  PadficStates  of  North  America.    YoL  I,  Central  Am»- 

ica.    San  Francisco:  A.  L.  Bancroft  &  Co.,  704  pp. 
Babclat,  Edqabd.— Mountain  life  in  Algeaa.    London:  E.  PanL    4to. 
Bashey,  E.  G. — ^The  native  races  of  Colombiab    Am.  Antiquarian,  iy,  pp.  169-178, 

257-282. 
Bastiak,  a.— Die  Haidaa.    Yerhandl.  Berliner  Ges.  f.  Anthrop.,  pp.  278-298  (1882). 
Baxter,  SYLVSBTEB.*~An  aborigiiial  pilgrimage.    The  Century,  Aug. 
BEATTRsaABD,  O. — ^Eu  Asie;  Eachmir  et  Tibet;  6tude  d'ethnographie  andenne  et  mo- 

deme.    BuU.  Soc.  d'anthrop.,  Paris,  3*  s6r.,  ▼,  pp.  241-291. 
Beni,  C. — Notizie  sopra  gli  indigeni  di  Mexico.    Arch,  per  Tantrop.,  Firenze,  xii,pp. 

55-84. 
Bebtillon,  Alph. — ^Ethnographie  modeme.     Les  races  sauvages.     Paris:  MasBOD, 

via,  312  pp.,  115  ill.    8vo. 
Bisghoff. — ^Die  Feuerlander  in  Europa.     Boxm. 

Ueber  die  Geschlechts-Yerhaltnisse  der  Feuerlander.    EgL  Akad.  der  VfiA  sa 


Munchen,  Feb.  11;  also  Hfl.  vi,  p.  356. 
Bock,  Cael. — The  Head  Hunters  of  Borneo:  A  narrative  of  travel  up  the  MfthaVlmip 

and  down  the  Barito;  also  joumeyings  in  Sumatra.    London:  Samson,  Lord  &  Co., 

30  colored  plates,  map,  and  other  illustrations,  344  pp.  gr.  in  Bvo. 
BoNWiCE,  J. — ^First  twenty  years  of  Australia.    A  history  founded  on  official  docu- 
ments.   London.    8vo. 
Borneo.    Review  of  Parliament  papers,  Hatton,  Carl  Bock,  and  Burbridge.    Edinbnis^ 

Rev.,  July. 
Bbikton,  D.  G. — The  Maya  chronicles;  the  original  text  of  the  Pre-Columbian  annalfl 

of  Yucatan,  with  translation  and  notes.    Philadelphia :  H.  C.  Watts  &  Co. ,  1  voL  8vo. 
Capello,  H.,  and  R.  Ivens. — From  Benguella  to  the  territory  of  Yaoca;  description  of 

a  journey  into  Central  and  West  AMca.    London:  Sampson,  Low  &  Co.,  2  voU. 

^Translated  by  Alfred  Elwes,  Ph.  D.] 
Cabillo  y'Ancona,  Cbescencio.    Qeografia  Maya.    Anales  d.  Mus.  nac.  de  M^, 

tom.  ii,  entr.  7. 
Carthage  and  Tunis. — Reviews  of  Smith,  Meltzer,  Play&ir,  Rae,  de  la  Berge,  and 

Brunialti.    Edinburgh  Rev.,  Jan. 
Cbbsac,  LiiON  DE. — ^Renseignements  ethnographiques  surles  Comanches,  recueiliis  de  la 

bouche  d'un  trappeur  qui  fut  treize  ans  leur  prisoimier.     Rev.  d'ethnog.,  Paris. 

pp.  94-118. 
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CHBisnsox,  D. — ^The  Ganchos  of  San  Joige,  Cent.  Umgaay.  J.  Aiitlux>p.  Inst.,  xi, 
pp.  34-62. 

CoAN,  Rev.  F. — IA£e  in  Hawaii;  an  antobiographic  sketch  of  mission  life  and  lettera 
(1835-1881).    New  York,  vlii,  340  pp.     12mo. 

CoBKA,  Ethnology  of.     Rev.  scientifiqne,  xxx,  p.  561. 

Cboiz,  J.  £.  DB  Ul. — ^Etnde  snr  les  Sakales  de  P6iak  (presqn'ile  de  Malacca).  Rer. 
d'ethnog.,  Paris,  i,  pp.  317-341.    Also  Poisoned  arrows,  pp.  331-334.) 

CusHiNG,  FSANE  H. — My  adventures  in  Znfii.    The  Century,  Dec. 

-: The  Zufii  social,  mythic,  and  religious  systems.    Pop.  Sc  Month.,  June. 

The  Nation  of  the  Willows.     [New  Mexico.]    Atlantic  Month.,  Sept.,  Oct. 

Dbnik£S,  J. — Le  x>cuple  Tchouktche,  d'aprds  les  demieis  renseignements.  R«t. 
d'anthrop.,  v,  pp.  309-325.     Review  of :  ' 

Nordenskjold's  **  Voyage  of  the  Vega." 
Hovgaard's  ^'Ijukijeme.''' 

Nordqvist's  ''Zamietkio  myeschnem  pologenii,"  &c 
Almqvist^s  "Studien  uber  Farbensinn,"  &c. 
Stein'4 "Die  Tschuktschen,  &c.'' 
Dall,  ''On  the  so-caUed  Chukchi,''  &c. 
Angoustinovitch,  "Tryoda,''  &c 
Die  Expedition  der  Bremer  geogr.  Gesellschaft,  &c 
With  many  references  to  older  travelers  and  writers. 

DouJNOBB,  J.  VON.— The  Jews  in  Europe.    Pop.  Sc  Month.,  July. 

Floyeb,  E.  a. — ^Unexplored  Baluchistan. .  A  survey.    London. 

FoNTPEBnus,  A.  DB. — Les  ^tats  latins  de  PAm^rique.    Pftris,  316  pp.    18mo. 

FoNTPEBTius,  F.  DB. — Chine,  Japon,  Slam  et  Cambodge.     Rev.  S&,  zxix,  p.  240. 

Fbasbb,  John. — ^The  aborigines  of  Australia,  Maithmd.  Institution  eUmographique, 
12  pp. 

FoBBBS,  L. — Les  Utes  de  Colorado.    Bull.  Soc.  d'anthrop.  de  Pkiris,  v,  p.  66. 

Fbost,  J. — ^The  hiatoiy  of  Mexico  and  its  wars,  from  the  Aztec  Empire  to  the  Cortez  con- 
quest, the  Spanish  rule,  the  Mexican  revolutioni  the  Texas  war,  the  war  with  the 
United  States,  and  the  Maximilian  invasion,  together  with  an  account  of  Mexican 
commerce,  agriculture,  manu&ctures,  exports,  imports,  duties,  mines,  cities,  rail- 
roads, treaties,  topography,  population,  and  the  social  condition  of  the  people.  Also, 
embracing  a  directoiy  of  every  dty  and  post-office  in  Mexico.    New  Orleans.    8vo. 

Gatschet,  Albebt  S.— White  Indians  in  South  America.    Ausland,  pp.  887-890. 

Oaultieb  DB  Claubbt. — ^Upon  the  races  inhabiting  French  Cochin  China.  Bull.  Soc 
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Gilliam,  Prof.  E.  W.— The  Afirican  in  the  United  States.    Pop.  Sc  Month.,  Feb.,  1883. 

Gbiffis,  William  Elliot. — Corea :  the  hermit  nation.  New  York :  Charles  Scribner's 
Sons,  400  pp.,  maps  and  ill.    8vo. 

Halibxtbtoit,  R.  G.— Atlas  and  the  Atlantes :  1.  The  Atlantes ;  2.  The  Guanches. 

Habmakd,  J. — Les  laces  indo-chinoises.  M4m.  Soc  d'anthrop.,  Paris,  2*s^r.,  ii,  pp. 
314-368. 

HiGOiNSON,  T.  W. — ^The  first  Americans.    Harper's  Mag.,  Aug. 

HovBLACQUB,  Abbl. — ^Les  races  humxdnes.    Paris :  L.  Cerf.    8vo. 

Jbnkinbon,  T.  B. — ^Amazulu :  The  Zulus,  their  past  history,  manners,  customs,  and 
language,  with  observations  on  the  country  and  its  production,  climate,  the  Zulu 
war,  and  Zululand  since  the  war.    London,  214  pp.    8vo. 

Kbanb,  a.  H. — ^Asia  (Edward  Stanford's  Compendiums  of  Geography  and  Travel,  with 
an  ethnological  appendix  by  A.  H.  Keane).    London, '732  pp.  12mo.,  maps  and  ill. 

Kbeiltbb  G. — ^A  curious  Burmese  tribe.    Pop.  Sc.  Month.,  July. 

Kollmakn,  J. — Les  races  humaines  de  T  Europe  et  la  composition  des  peuples.  French 
A.  A.  S.  Oompt.-Rend.,  1881,  Paris,  1882,  x,  742-751. 
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IiAOEBDA,  J.  B.  DB. — Ciajieosde  Maitica,  Guyana  Brasil  eiTa,  oontribn^oeB  paiaoeitadii 

anthropologioo  daa  18908  indigenaa  de  Biasil.    Azch.  Mas.  sac  do  Rio  Janalio,  W, 

pp.  35-45. 
Lawes,  W.  G. — ^New  Guinea  and  its  people.    Pop.  So.  Month.,  Jan. 
Lavsdell,  Hsnbt.— Thronfi^  Siberia.    Boston :  Honghton  &  MiiBin,  3d  edition,  QL, 

and  maps,  811  pp.    8vo. 
Lb  Bok,  G. — Sur  la  fonnatlon  actnelle  d'nne  laoe  dana  lea  monts  Tatna.    Ber.  aeimt, 

Paris,  xziz,  pp.  338. 
Leland,  Chablbb  G.— The  Gypsies.    Boston :  Honghton,  Mifflin  &  Co.,  1883. 
Lb  Plokobon,  A. — ^Vestiges  of  the  Mayas ;  or,  fiicts  tending  to  piOTe  that  oomnnmieip 

tions  and  intimate  relations  mnst  have  existed  in  very  remote  times  between  the  in- 
habitants of  Maya  and  those  of  Asia  and  AMca.    New  York,  86  pp.    8yo. 
LusoHAN,  F.  yoy. — Die  physischen  Eigenscfaaften  der  wichtigrten  MenschfloiMxn. 

Wien.  Med.  Wchnschr.,  xzzii,  pp.  1153;  1188;  1217;  1244. 
Mak,  K  H. — On'  the  aboriginal  inhabitants  of  Andaman  Islands.    J.  Anthrop  Inst, 

zii,  pp,  69;  117. 
MAsnroK  t  Tnix>,  S.— Fray  Antonio  Maigil  nber  die  Lacandcmes,  1696.    Ztochr.  £ 

Ethnol.,  1888,  pp.  130-132.  ' 

Metis  Franoo-Indian  dn  nord-cnest  de  PAm^qae.    Rev.  sdentifiqne,  xxx,  p.  199. 
MttLLBB,  Fd. — Unter  Tmigosen  nnd  Jakntaten.    ErlebnisBe  nnd  Ergebnisse  der  Olenft- 

Expeditionen  der  kaiserL-maedschen  geogiaphischen  Qesellsch.  in  St.  Peteobm^ 

ilL,  Leipzig :  Brockhans,  x,  336  pp.    8vo. 
MnjJEB,  O.  D. — Origin  of  the  Egyptians,  &c    Am.  Antiqnar.,  iv.  No.  1. 
MoNTANO. — Qaelqnes  jonrs  chez  les  indig^es  de  la  province  de  Malacca.     Ber. 

d'ethnog.,  Paris,  pp.  41-^. 
Pbtboff,  IVAir. — ^Alaska  as  it  is.    Intemat.  Rev.,  Feb. 

The  limit  of  the  Innnit  tribes  on  the  Alaska  coast.    Am.  Naturalist,  Jnly. 

Pinabt,  Alphonsb. — Notioes  and  Tocabnlary  of  the  .Gnaymies  Indians  of  Paasina 

Paris :  E.  Leroox,  73  pp.    4to. 
Pools,  Capt.  D.  C,  U.  S.  A. — ^Among  the  Sioox  in  Dakota.    Eighteen  months'  experi- 
ence as  an  Indian  agent.    New  York :  D.  Van  Nostiand.    12mo. 
Quatbbfaqbb,  a.  de. — Nonvelles  Etudes  sur  la  distribntion  g^ographiqne  des  N^gritoi 

et  sor  lenr  identification  aveo  les  pygm^  asiatiqnes  de  Ct^sias  et  de  Pline.    Ber. 

d'ethnog.,  Paris,  pp.  177-225. 
Rab,  J. — On  the  conditions,  &&,  of  some  of  the  native  tribes  of  the  Hudson's  Bt^teni- 

toiy.    J.  Soc  Arts,  Lond.,  xxx,  p.  483. 
Rawlikson,  Cakon  Gbobgb. — History  of  Ancient  Egypt    Boston:  8.  E.  Gbbbdol   S 

Tols.    8yo. 
Bbolus,  Elib. — ^The  Andamans,  or  Minoopeis.    Intemat  Rev.,  ApriL 
Ribokb. — ^Znr  Fnige  der  craniologischen  Racenm^kmale.    Sitznngsb.  d.  phyB.-mei 

GeseUsdL  zn  Wnrzb. 
ROBF8TOBFF,  F.  A.  von.— TJeber  die  Bewohner  der  Niedbann.    ZtBchr.  f.  Ethnol<^ 

Berlin,  pp.  51-68. 
RowKEY,  H.  B.— The  wild  tribes  of  India.    London  :  De  la  Rue  A  Co. 
SCHBBiBEB,  Dr.  A. — ^Life  among  the  Battas  of  Sumatra.    Pop.  So.  Month.,  Nov. 
Stieda,  Lxjdwig. — Ein  Beitrag  znr  Anthropologie  der  Jnden.    Archiv  £  Anthrop, 

vol.  xiv.  No.  1. 
SiMSON,  Alfred. — Notes  on  the  Napo  Indians.    J.  Anthrop.  Inst,  vol.  xii.  No.  L 
TOPINABD,  P. — ^De  la  r^pabliqne  de  PEqnatonr.    Bull.  Soc  d'anthiop.,  Paris,  v,  pl<L 
Yalentiki,  Philip  J. — ^The  Olmecaa  and  the  Tultecas:  A  study  in  early  HexieaB 

ethnology  and  histoiy.    Translated  from  the  German  by  Stephen  Satisbory,  jr. 

Am.  Antiquarian  Soc. 
YlBCHOW,  R. — Die  Fenerlander.    Yerhandl.  d.  Berliner  Ges.  f.  Anthrop.,  p.  375.   M» 

skull  from  Madisonville,  Ohio,  and  one  from  Casabamba,  Colombia,    /if.,  p.  S96. 
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Wake,  C.  Staniland. — ^The  Papuans  and  Polynesians.    J.  Anthiop.  Inst.,  xii|  p.  197. 

Williams,  G.  W.— The  history  of  the  negro  race  in  America  from  1619-1881.  New 
York.     8vo. 

Wilson,  Dakiel. — Some  physical  characteristics  of  the  native  trihes  of  Canada.  Vice- 
president's  address,  A.  A.  A.  S.,  Montreal. 

Wood,  C.  R  S.— Among  the  Thlinkits  in  Alaska.    The  Centoxy,  July. 

VI. — Glossology. 

ABBADiBy  A.D'. — Snr  Porthogcaphie  des  mots  ^txangere.    BnlL  Soc  g^.,  Paris,  7* 

0^.,  iii,  pp.  481-497. 
BiKKEBS,  A.  J.  W. — ^Kalay,  Acheenese,  Franch,  and  English  vocabalary.    Alphabetio- 

ally  arranged  nnder  each  of  the  four  languages.    London,  364  pp.    8yo. 
BiBGHOFF. — ^Das  Oentcedoigan  des  Sprachvermogens.    Deatsche  Rey. ,  Berlin,  vii,  p.  121. 
Bbintok,  Dandel  G. — ^The  Maya  chronicles,  No.  1.    Library  of  Aboriginal  American 
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Campbell,  John. — ^Proposed  reading  of  the  Dayenport  tablet.    Am.  Antiquarian,  iy, 

pp.  145-153. 
Chbistallsb,  J.  G. — ^A  dictionary  of  the  Asante  and  Fant6  language,  called  Tshi 
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ScHEUBE. — ^Le  culte  et  la  f^te  de  1' ours  chez  les  Ainos,  avec  queques  observations  snr  les 
danaes  de  ce  penple.    Rev.  d'ethnog.,  Paris,  i,  pp.  302-^16. 
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SHOBTLAin),  E. — Maori  religion  and  mythologyi  illnstrated  hj  tnuadatioiis  of  tadi- 

tions,  Karakia,  &c    London,  110  pp.    Svo. 
Smtth,  Mrs.  Ebminnib  A. — ^Belie&  and  superstitions  of  the  Iroquois  Indiana.    A.  A.  A. 

S.,  Montreal. 

Pagan  Iroqnoifl  festiyala.    Jd. 

Myths  of  the  Iroquois.    Am.  Antiquar.,  iy.,  p.  1. 

SWYKNKEXOK,  Chab. — ^Folk  tales  from  the  upper  Pui^ab.    Proo.  A&  Soc,  Bengid,  p^ 

106. 
TEifPUS,  R  C. — Some  Hindu  folk  songs  from  the  Pu^ab.    J.  R.  A&  Soc.  Bengal,  p. 

151,  Part  I. 
Thubm,  £.  F.  Df . — On  the  animism  of  the  Indians  of  British  GuiaiUL    J.  Anthrpp^ 

InsL,  Maj,  xi,  No.  !▼. 
Tdels,  0.  P. — Comparative  history  of  the  Egyptian  and  Meaopatamian  rehgions,  Ae. 

Translated  by  James  Balling.    Boston:  Houghton  &  Mifflin,  zx-230  pp.    8to. 
Tbowbbxdgb,  T.  C. — ^Mahommedanism  and  the  Ottoman  Turks.    Reriewa  of  Sjed 

Ahmed  Khan  Bahador  and  other  historians.    Brit  Quart,  ApriL 
Whittlesict,  Chablbs.— The  cross  and  the  cruciflx.    A.  A.  A.  8.,  MontreaL    Pub- 
lished in  separate  form. 
Tabbow,  H.  C. — Some  superstitions  of  the  Sioux  Indians.    Aul  Antiquar.,  It,  ppc 

136-144. 

X.— Hbziology. 

BEKSiKasB,  N. — Ot  cheto  zavisit  rost  cheloTicka.    [On  what  the  length  of  the  body  in 

man  depends.]    Med.  Yestnik,  St.  Petersb.,  xxi,  pp.  430;  346;  479;  625. 
BOBDIEB,  A. — ^Les  milieux  et  la  tranaformisme.    Rev.  sdentifique  xxix  p.  238. 
Bo  WEBS,  Mrs.  YntaiNiA  E. — ^The  bleaching  of  the  Aryans.    A.  A.  A.  S.,  MontreaL 
Climate. — See  Catalogue  Surg.  Genl's  Library,  Washington,  sub  voce, 
CoBBB,  Dr.  A. — ^De  Paoclimatement  dans  la  race  noire  afiricaine.     Rev.  d'antfarop., 

8^.  2,  T,  p.  31. 
DoLLEY,  Chablsb  S. — ^Bacteria  as  beneficial  and  noxious  agents.    Rochester,  K.  T., 

16  pp. 
Faybeb,  J. — ^Destruction  of  life  in  India  by  wild  animals.    Nature,  Jan.,  1883.,  ]^ 

268-270. 
HiKGSTON,  Wm.  H. — ^Influence  of  dimate  in  Canada  upon  EuropeaDS.    A.  A.  A  &, 

MontreaL 
Lbgoyt. — Les  influences  du  dimat  sur  la  Tie  des  hommes  et  des  races.    Rer.  sdenti- 

flque,  xxix,  p.  739. 
Pebbieb,  £. — L'adaptation  aux  conditions  d'existence.    Rev.  sdent,  Paris,  xxx,  pp. 

833-639. 
Pboctob,  R.  a.— The  influence  of  food  on  civilization.    N.  A.  Rev.,  N.  Y.,  pp.  547-6631 
Ratzel,  F. — Anthropo-Geographie,  oder  GrundjEuge  der  Anwendung  der  Erdkunde  anf 

die  Geschichte.    Stuttgart:  Engelhom,  xviii,  606  pp.    8yo. 
Zayattabi,  E. — ^Di  alcune  cause  che  concovrono  al  deterioramente  della  qiecie  umana 

Tortona.    8vo. 

XI. — iNSTBTTMENTALmaB. 

American  Antiquarian  Society.    Proceedings  1880-'81.   Worcester,  1682. 

The  American  Antiquarian  and  Oriental  Journal.  Vol.  IT.    356  pp.,  8vo.    Chicago,  IIL 

The  Journal  of  the  Anthropolbgical  Institute  of  Great  Britain  and  Ireland.    Londoo: 

Trubner  &  Co.    In  1682  were  published  voL  xi,  3  and  4,  and  toI.  xii,  1  and  2. 
The  American  Journal  of  Philology.    Edited  by  BasQ  L.  Gildendeere,  Professor  of 

Greek  in  the  Johns  Hopkins  University,  Baltimore.    Vol.  ii,  No.  4,  YoL  iii,  1, 2»  S. 
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Die  antropologischen  Sammlongen  Deatschlands,  en  Yerzeichniss  des  in  Deatschland  vor- 

bandenen  anthropologiscben  Materials  nach  Beschlnas  der  dentschen  'anthropolo- 

gischen  Oesellschaft  znsammengestellt  tmter  Leitimg  des  Vorsitzenden  der  zu  die- 

sem  Zwecke  emaimten  Commission.    H.  Schaffhansen.    L  Bonn.    II.  Gottingen. 

ni.  Freiberg  1.  Br.    IV.  Konigsbergi.  Pr.    V.  Berlin. 
A2A27A,  BiBGO  Basbos. — Notas  para  una  bibiliografia  de  obras  anonimas  i  seudo- 

nimas  sobre  la  bistoria,  la  jeografia  i  la  literatnra  de  America.     Santiago  de  Cbile: 

Imprenta  Nacional,  171  pp.    4to. 
Archffiological  Institute  of  America.    Boston:  First  Annnal  Report  of  tbe  Gonmiittee  on 

the  American  School  of  Classical  Stndies  at  Athens. 

Third  Annnal  Report  of  the  Execntive  Conunittee.     Cambridge.    8vo. 

Publications.    Classical  series,  Na  1.     Boston.     8vo.    [See  Joseph  Thacher 

Clarke,  under  Archsol.] 
Aster  libraiy.    The  Thirty-Fourth  Annnal  Report  shows  the  numbers  of  readers, 

alcove  readers,  and  accessions  by  dasses,  as  axchaeology,  ethnology,  mythology,  etc 
Atkinson,  W.  H. — ^Three  reports  on  nomenclature  and  terminology.    Pp.  6, 12,  6.    5 

cents  each.    Noticed  in  Pop.  Sc.  Month.,  Oct 
Bancboft,  Hubsbt  Howe. — History  of  the  Pacific  States  of  North  America.    VoL  I. 

Central  America.    Vol.  I.    1501-1580.    San  Francisco:  )l  L.  Bancroft  &  Co.,  704 

pp.    Syo.    [Bibliography,  pp.  zzv-lzxii,  nearly  2,000  titles.    This  work  is  the  fruit 

of  great  labor  and  cost.] 
BAiTMaABTEN,  Jhs. — ^Amerika:  eine  ethnographische  Rundreise  durch  den  Kontinent 

und  die  Antillen.    Charakterbilder,  Sittenschilderungen,  Scenen  aus  dem  Yolks- 

leben.     Nach  den  besten  und  neuesten  deutschen  und  auslandischen  Quellen 

bearbeitet.    Stuttgart:  Rieger,  viii,  456  pp.    8yo. 
Bertillon. — ^De  la  m^thode  statistique  dans  Panthropologie.    Ann.  de  dteog.  inter- 

nat,  Paris,  vi,  pp.  6^100. 
Le  Mus6e  d'ethnographie  du  Trocaddro  (La  Natnie),  lOJuin  et  2  sept  1882. 

2  pi. 
Bibliotheca  (Americana),  1883.    Robert  Clarke  &  Co.,  CincinnatL    6,589  titles. 
BoEHMEB,  Gbobge  H. — ^EUstory  of  the  Smithsonian  exchanges.    From  the  Smithsonian 

Report  for  1881.    Smithson.  Inst.,  1882. 
Bulletin  trimestriel  des  antiquitds  africaines,  public  par  la  Soci6t6  de  g^ographe  et 

d'archdologie  de  la  Province  d'Oran.    1  &8C,  July,  1882.    Mayenne. 
Gat,  £. — Les  grandes  d^uvertes  maritimes  du  13.  au  16.  sidde.  Paris:  Degoroe  Cadot. 

12mo. 
Congrds  international  d'anthropologie  et  d'archtelogie  historique,  session  de  Lisbonne. 

Notes  archdologiques  sur  le  Portugal.    Bull,  de  Pacad.  d'arch^L  de  Belgique,  3 

B^r.,  pt  2,  zxiii.    Anyers,  1882, 
Cbevaux. — ^Voyage  dans  I'Am^que  du  Sud.  Rev.  scientifigne,  ttt,  p.  822. 
Delaxjnat,  G. — ^De  la  m^thode  en  anthropolQgie.    BuIL  Soc.  d'anthrop.,  Paris,  3  s., 

V,  p.  65. 
Del  Lupo,  M. — Contribuzione  agli  stuiSy  di  antropologia.    Firense.    8yo.  [Riy.  sc.  in- 

dustr.  di  Firenze.] 
I>RAFETBON,L. — £n  France  et  en  Italie.    Le  Congres  inteniational  de  Yenise.    Paris: 

Delagrave,  br.  in  8vo. ;  ext.  Revue  de  06og. 
£'oole  d'anthropologie.    Paris. 
Enc^phale.    A  periodical  in  Paris.     [Not  seen.] 
Fletcher,  R. — Paul  Broca  and  the  French  school  of  anthropology.    Saturday  Lectures. 

Washington,  pp.  113-142. 
The  French  Association  in  1882.    Rochelle: 
Prunidres,  Df.    Trepanation  pr^historique. 
Carret,  Jules.    Le  goitrisme. 
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The  French  Association  in  1882. 
ManouTTier,  Dr.    Snr  la  force  des  mnscles  fl^chiBBenn  dee  doits  cbes  rhomme  et  dw 

la  femme,  et  ear  le  poids  del'enc6phale. 
Delannay,  Dr.  Gaeton.    Sxa  la  gancherie. 

BonxgdBi  M.    Essai  de  tiansformisme  an  point  de  vne  spiritoaliste. 
•Manonvrier.    Grandeor  compar6  des  diyeraes  regions  dn  crAne  daoa  les  deox  ttum, 
Pnmidres,  Dr.    Bois  rong^  par  les  castors. 

Blessore  des  os  par  des  fl6ches  en  silex. 

Bnchon,  Dr.    Pr^Ssence  proloi)g6e  dMnstmments  en  fer  dans  les  os. 
Fnchs,  Edward.    Une  station  pr^historiqne  an  Cambodge. 
Legnay,  M.    Gravnre  des  os  par  le  silex. 
Gaffabel,  p. — Les  Am^canistes.    Rev.  pol.  et  litt^raire,  xxriii,  p.  600, 188L 
Galtov,  FBANOia — ^The  anthropometric  laboratory.    Fortnightly,  March. 
Globus.    Hlostrirte  Zeitschriit  fur  Lander-  nnd  Yolkerknnde,  mit  besondenr  Berock- 
fdchtigang  der  Anthropologie  and  Ethnologie-    Begrondet  von  E^aii  Andree.   In  yfl^ 
bindnng  mit  Fachmannem  heraosg^geben  Ton  Dr.  Richard  Keipert.    Erachioier  ut 
Erster  biss  einnndvierzigster  Band  complet  Verlagyon  Friediich'^ewQgmid  Bobn, 
Braunschweig. 
Habbissk,  HsmtY.— Vie  de  Jean  et  Sebastian  Cabot.    Pnis:  E.  Leioax,  BibUogi^lM, 

pp.  370-375. 
Index-Catalogue  of  the  Library  of  the  Suigeon-General's  Office,  United  States  Axmj. 
Authors  and  subjects.    Vol.  III.  Cholepyanin-DaDondL    Washington:  Gorenunait 
Printing  Office,  1882.    1020  pp.,  4to.     [See  nibvoeeB:  CSrcumdaion,  C^vHiatiflD, 
Climate,  Color,  Color-Blindness,  Cosmetics,  Craniology,  Gnmiometfy,  Craniam,  Q»> 
mation,  Cretinism,  Crime  and  Criminals,  Curare,  Darwin,  Deaf-mutes,  Defannitiis, 
DemonolQgy,  Development] 
Laboratoire  d'anthropologie  de  I'ilcole  des  hautes  Etudes,  Paris.    Lectures  as  AOom: 
M.  Topinaid,  upon  anthropometiy. 
M.  Chudzinski,  upon  comparative  anatomy. 
M.  Manouvrier,  upon  craniometxy. 
M.  Herv6,  application  of  the  microscope  to  anthropology. 
Letoubneau,  Ch. — ^Dictionnaire  des  sciences  anthropologiques.    Paris,  5*  livnusoD. 
LrrruonELD,  Gboboe  E.— Catalogue  of  books  and  pamphlets  relating  to  the  Americw 

Indians,  etc    Boston. 
Lubbock,  Sir  John.— Origin  of  civilization.    New  edition.    Published  hy  D.  Applston 

&  Co.,  N.  Y. 
Mason,  Otis  T. — ^A  scheme  of  anthropology.    A.  A.  A.  8.,  MontreaL 
■  What  is  anthropology?    Saturday  Lectures.    Washington:  Jndd  ft  Dctwcfla. 

Mello,  Mobaes. — Revista  da  exposi^ao  anthropologica  bxasilieia.     Rio  de  Jnois: 

Poriheiro,  4  &sc.,  1-16  ill. 
Mendoza,  Gumesindo,  and  Jbsus  Sanchez.    Gatttogo  de  las  Coleocioaes  histonoa  j 
aTqueol6gica  del  Huseo  nadonal  de  Mdxico.    Anales  d.  Uus.  nac.  de  M^,  ton.  iii 
entreg.  7. 
Miklukho-Maglay. — ^Results  of  his  ethnographic  researches  publidied  in  J.  BdiitB 

Branch,  R.  As.  Soc,  1878  and  1879.     [Nature,  Dec  7  and  12.] 
MoLTETT,  J.  N. — ^Dictionaiy  of  words  used  in  art  and  archnology.    Boston:  Hcq^itoB, 

Mifflin  &  Co.,  417  pp.,  750  ill.    4to. 
MuBBAY,  John  O'Kane.— Catholic  pioneers  of  America.    New  York:  P.  J.  KsDDedj, 

300  pp.   16mo. 
NoBDENSKJOLD,  Barou  A.  E. — ^The  voyage  of  the  Vega  round  Asia  and  Euiopci   Lon- 
don: Macmillan  &  Co.     [Important  for  the  tribes  of  northeastern  Asia.] 
Neuva  Reuvista  de  Buenos  Aires.    Dir^ida  por  Yioento  G.  Quesada. 
Peabody  Museum.    XYth  annual  report.    Cambridge,  voL  iii,  No.  2.    [See  PataiBi 
under  Archeeology.] 
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Pm-RiVBB8,  M»i.  Gkn.  A. — ^AnniYenaiy  address  to  the  Anthropological  InsUtate  of 

Chwt  Britaiii  and  Ireland.    J.  Anthrop.  Inst,  zi,  No.  4. 
BeiTiie  d'anthropologie. — ^llth  year.    Edited  by  Topinard,  Paris. 
Benie  d'elhnographie. — Under  the  direction  of  Dr.  Hamy.    The  first  yolnme  appeared 

in  hi-monthly  ports  in  1882. 
FOWUL^  J.  W. — Oontrfbations  to  North  American  Ethnology.    Vol.  V.     Washington: 

Qovemment  Printing  Ofi&oe.    Containing  papers  by  Ran,  Fletcher,  and  Thomas. 
SrMjL,  J.  G. — ^Early  Franciscan  missions  in  this  ootmtry.    Am.  Catholic  Quart  Bey., 

Jan. 
fioolM  Americano  de  France.    Paris,  an  bureau  de  r  Institution  ethnographique.    The 

flociely  has  published  Actes,  Vols.  I,  n,  and  III»  and  Archives,  series  land  II.    The 

ftEBt  president,  Aubin,  was  elected  in  1857. 
SoclM  d'eUmographie  Actes  de  la. — Comjyte  rendue  deS  stances:  Notices  scientifiques 

disooaxa,  xapports  et  instructions;  publi^es  par  les  secretaires.    VT,  3*  partie.  Paris. 

8to. 
SnSDA,  Dr.  LUDWIG. — ^Die  anthropologische  Ausstellung  in  Moskau,  1879.    AxchiY  t 

Anthrop.,  xiy,  pp.  S58-325.    [Ezc^ent  and  ezhaustiTe.] 

Der  V.  (russische)  archaologische  Congress  in  Tifiis,  1881.    /d.,  pp.  326-334. 

TonHABD^  PaoL— L'^nene  o6phalom6trique.    Rey.  d'anthrop.,  y,  pp.  200-265. 
Tnynactions  of  the  Anthropological  Society  of  Washington,  years  1,  2,  and  3.    Feb. 

10, 1879-Jan.  17,  1882.    Washington:  Judd  A  Detweiler,  142  pp.    8yo. 
TeOiuixb'8  catalogue  of  dictionarieB  and  grammars  of  the  principal  languages  and  dialects 

of  the  world.    2d  ed.    London:  Trfibner's,  yiii,  170  pp.    dvo. 
▼iBOBOW,  Rudolf.— ^The  Aidueological  Congress  in  Tiflis,  1881.    (Ztschr.  f.  EtfanoL, 

Berlin,  1882,  pp.  74-111.) 
WtaRLBKT,  Chabub.— List  of  the  Whittlesey  papers,  a  ooUeotion  of  all  the  publios- 

tlons  of  CdL  Charles  WhitUes^.    Publiahed  by  the  Western  Beserye  Hist  Soc.. 

GEsffelaiid,  Ohio. 
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THE  GUATUSO  INDIANS  OP  COSTA  EIOA. 
By  Don  Leon  Fesnandez,  of  San  JosS  0.  jB.  • 

My  expedition  to  the  ooontry  of  the  Gnatuso  Indians  resulted  hap- 
pily. We  sncceeded  in  penetrating  to  the  yerj  palenquea  (habitations) 
of  the  Indians,  who  fled  to  the  forest  on  oar  approach,  having  aband- 
oned all  their  instruments,  arms,  provisions,  and  utensils.  By  follow- 
ing the  tracks  of  the  Indians  we  managed  to  visit- several  of  their  ^a{- 
enqueSj  but  it  was  not  possible  for  us  to  surprise  one  of  them.  Notwith- 
standing the  ferocity  and  courage  with  which  the  Guatusos  have  been 
credited,  they  made  no  attempt  to  resist  or  do  us  any  harm,  doubtless 
because  of  our  numbers,  and  that  they  took  us  at  first  for  huleros  (rub- 
ber men),  who  toe  for  them  the  creatures  most  abhorred,  on  account  of 
the  depredations  which  have  been  committed,  children  seized  and  taken 
to  Nicaragua  to  be  sold  as  slaves,  men  murdered,  women  violated,  and 
other  cruelties  committed  which  are  hardly  credible  in  this  age. 

After  many  excursions,  during  which  we  scoured  the  borders  of  the 
livers  Pataste  and  La  Muerte,  the  principal  af^uents  of  the  Bio  Frio, 
both  navigable,  we  encountered  a  party  of  Nicaragua  huleros^  who, 
practiced  in  the  business,  had  surprised  an  Indian  and  had  him  tied  up 
to  a  tree  like  a  beast.  After  some  information  was  obtained  from  them, 
through  respect  for  Senor  1).  B.  A.  Shiel,  bishop  of  Costa  Bica,  who 
was  at  the  head  of  the  expedition,  they  offered  the  Indian  for  use  as  a 
guide  in  our  excursions. 

Another  party  of  our  expedition  succeeded,  the  same  day  that  we 
met  the  huleros^  in  surprising  another  Indian  who  was  secured  after 
much  difficulty  and  resistance. 

The  two  Indians  were  brought  together  in  our  camp,  where  we  treated 
them  in  the  best  manner  possible.  Giving  them  clothing  and  various 
presents,  we  made  them  understand,  through  the  means  of  the  inter- 
preter who  accompanied  us,  that  we  were  not  huleros  {chiuti)  but  brothers 
{tzaca)y  that  we  were  going  to  do  them  all  good  and  deliver  them  from 
the  attacks  of  the  huleroSj  and  concluded  by  asking  them  to  take  us  to 
the  palenquea  (upola)  where  their  families  were,  that  we  might  give 
them  the  various  objects  which  we  showed,  especially  the  knives  and 

*  Tranaliition  of  a  portion  of  a  letter  written  by  Don  Leon  Fernandez,  on  November 
24,  1882,  to  Dr.  J.  F.  Bransford. 
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axes,  with  which  they  seemed  so  much  pleased*  They  agreed  to  do  bo, 
and  next  day  we  set  out  in  search  of  their  patenquesj  they  serving  as 
gnides. 

They  trifled  with  as,  intending,  once  away  from  the  camp,  to  escape, 
and  made  us  walk  uselessly  until  9  o'clock  at  night  without  having  en- 
countered a  single  Indian  or  seen  a  palenque.  Our  return  to  camp, 
through  the  thick  forest  and  the  darkness  of  the  night,  we  owed  to  the 
ability  of  a  Tucurrique  Indian  who  accompanied  us. 

Convinced  that  we  could  do  nothing  through  the  two  Guatoso  In- 
dians, we  resolved  to  send  them  overland  to  San  Josd  with  a  part  of 
the  expedition,  while  fourteen  of  us,  taking  advantage  of  the  boat  of 
the  hulerosj  embarked  at  the  mouth  of  the  Pataste  to  descend  the  Bio 
Frio,  then  the  San  Juan,  and  to  ascend  the  Bio  San  Oarlos.  It  took  ub 
sixteen  hours  to  descend  the  river  to  the  village  of  San  Carlos,  on  Lake 
Nicaragua.  It  is  a  splendid  river,  without  a  rapid,  and  the  course  of 
the  current  is  barely  perceptible,  with  sufficient  depth  for  navigation 
by  steamers  for  a  long  distance  above  the  point  of  our  embarkation. 
Bordered  by  level  and  most  fertUe  lands,  as  proven  by  the  luxuriant  vege- 
tation, with  abundance  of  fish  and  game,  there  truly  may  be  eiyoyed 
those  savage  tropical  scenes  which,  unfortunately,  are  disappearing,  and 
which  are  so  keenly  relished  by  those  who,  while  appreciating  the  ad- 
vantages of  civilization,  love  nature. 

Nothing  of  interest  was  observed  in  the  descent  of  the  San  Juan  and 
ascent  of  the  San  Carlos. 

The  bishop  had  the  two  Guatuso  Indians  in  his  house  for  some  time, 
with  others  that  we  had  managed  to  rescue,  found  in  Nicaragua,  that 
had  been  seized  and  sold  by  the  huleros.  In  company  with  them  he 
made  a  second  expedition  with  bnlliant  results,  as,  this  time,  he  man- 
aged to  see  the  greater  part  of  the  Indians  in  their  own  habitations,  to 
speak  with  them,  and  inspire  them  with  confidence.  On  his  return  sev- 
eral of  the  Indians  accompanied  him  as  far  as  the  Bio  San  Carlos,  wheie 
has  been  established  for  them  a  depot  of  clothing  and  hardware.  Par- 
ties of  Indians  have  continued  to  come  to  this  i)ost  to  provide  them- 
selves  with  hardware  principally,  and  some  have  ventured  as  £ar  as  San 
Bamon,  but  they  have  not  yet  had  the  boldness  to  come  to  San  Jos^,  for 
fear  of  the  cold. 

Some  soldiers  that  were  afterwards  sent  to  the  territory  of  the  In- 
dians to  protect  them  against  the  incarsions  of  the  hulero$  were  very 
well  received. 

So  it  may  be  said  that  the  conquest  is  made,  and  that  the  Bepublic 
has  taken  possession  of  a  large  and  important  tract  of  territory,  which 
is  called  to  a  prosperous  and  not  distant  future,  especially  in  view  of 
the  probability  of  the  early  opening  of  the  Nicaragua  canal. 

The  lands  occupied  by  the  Guatusos  are  very  extensive,  level,  fertile, 
and  intersected  by  navigable  rivers,  with  a  slight  incline  firom  the 
right  bank  of  the  San  Juan  Biver  to  the  central  Cordillera,  which  divider 
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the  waters  of  the  Atlantic  and  Pacific.  It  has  all  imaginable  climates 
between  that  of  the  fresh  and  bracing  region  of  San  Josd  and  the  heat 
of  the  borders  of  Lake  Nicaragaa. 

The  Gnatusos  cultivate  largely  the  plantain^  which  is  their  principal 
article  of  food,  maize,  cacao,  zuca  (manioca),  tobacco,  sugar-cane,  cotton, 
agi  (chile),  &c.  They  make  hammocks  and  nets  of  cabuya  (agave). 
They  are  robust,  agile,  well  formed,  and  of  good  character.  They  are 
pure  Indians  and  not  white,  as  has  been  claimed,  although  in  some 
cases  was  noticed  a  trace  of  white  or  negro  blood.  Their  number  cannot 
yet  be  approximately  calculated,  but  is  not  less  than  six  hundred. 

I  am  now  occupied  in  the  study  of  their  language,  and  hope  to  pub- 
lish my  results  in  the  third  volume  of  the  '<  Documentos,^^ 


NOTE,  BT  J.  F.  BRANSFORD. 

Next  after  the  Lacandones  of  Guatemala  the  Guatusos  of  Costa  Bica 
have  been  the  most  mysterious  Indians  of  Central  America,  and  have 
furnished  material  for  numberless  extraordinary  stories  by  travelers  in 
that  section.  In  finally  settling  the  question  of  color,  race,  &c.,  Don 
Leon  Fernandez  and  the  bishop  of  Costa  Eica  have  done  a  service  to 
science,  but  they  have  given  a  dreadful  blow  to  future  writers  of  enter- 
taining yams  about  Costa  Bica  and  !N'icaragua. 

This  tribe,  si)oken  of  as  Guatusos  orPranzos,  or  Bio  Frio  Indians,  in- 
habit the  valley  between  the  main  Cordillera,  that  strikes  the  San  Juan 
at  Machnca,  and  the  volcanic  range,  which,  in  northwest  Costa  Bica,  is 
near  the  Pacific.  The  valley  is  drained  by  the  Bio  Frio,  which  enters 
Lake  Nicaragua  less  than  half  a  mile  from  the  point  where  the  San  Juan 
leaves  it. 

In  looking  up  the  literature  on  this  subject,  as  well  as  on  all  questions 
oonoeming  Central  America,  we  turn  naturally  to  Squier,t  and  are  re- 
warded with  a  summary  of  what  was  known  of  these  people  up  to  1858. 

According  to  Mr.  Squier,  the  first  allusion  to  the  fierce  warriors  of  the 
Bio  Frio  was  in  a  report  to  the  King  of  Spain  about  1719,  by  Diego  de 
la  naya,  governor  of  Costa  Bica.  Afterwards  there  was  a  legend  that 
they  were  dcvscendants  of  Indians  who  withdrew  from  Esparza  when  it 
was  destroyed  by  buccaneers  in  the  latter  part  of  the  seventeenth  cen- 
tury. In  1750  Padre  Zepeda,  a  Franciscan  of  Guatemala,  spent  sev- 
eral months  with  the  Guatusos,  who  treated  him  kindly.  He  claimed 
to  have  seen  more  than  five  hundred  houses.  In  1756  the  guardian  of 
the  convent  of  Esparza  reported  the  results  of  Zepeda's  trip,  and  was 
instructed  to  foUow  up  the  discoveries.  He  started,  but  got  lost.  In 
1761  four  men,  spoken  of  as  Sambos,}  who  were  captured  in  the  mount- 

*  CoUeooion  de  DoenmentM  para  la  Hietoria  de  Covta  Ricoj  por  Don  Leon  FemandoE. 
San  Job6,  Costa  Rica. 
t  Tkt  State  of  Central  AmerUsa^  by  £.  Q.  Squier.    New  Tork,  18G8;  page  406. 
X  That  they  were  really  Sambos  is  of  course  hardly  probable. 
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ains,  were  taken  to  Esparza  and  confirmed  the  account  of  houses,  &c, 
given  by  Zepeda.  They  showed  acquaintance  with  certain  doctriDesof 
the  church,  which  they  said  had  been  taught  them  by  a  Padre  Adam. 
This  padre  turned  out  to  be  a  young  man,  who,  after  attending  college 
at  Leon,  for  some  reason  fled  to  the  Rio  Frio  country,  where  he  lived 
and  died,  not  being  permitted  to  return  to  his  home.  The  cara  of  Es- 
parza and  a  missionary  started  for  the  mysterious  valley,  led  by  the 
Sambos,  who  abandoned  them  as  soon  as  they  were  well  into  the  forest 
In  1778  the  enthusiastic  Fraile  Lopez  made  his  first  attempt  to  enter 
the  country,  over  Orosi,  but  failed.  He  next  tried  by  boat  up  the  river, 
but  at  the  sight  of  the  first  raft  of  the  Ouatusos,  his  boatmen  toroed 
and  paddled  their  best  down  stream,  refusing  to  listen  to  his  entreaties 
to  be  landed.  In  1782  he  made  a  third  attempt  by  way  of  Tenorio,  bat, 
after  wandering  in  the  forest  for  seventy-five  days,  he  came  out  on  Lake 
Nicaragua.  In  1783  Tristan,  bishop  of  Nicaragua,  accompanied  by 
IfPpez,  made  an  expedition  up  the  river.  Lopez  went  ahead  in  a  canoe, 
aiid  was  attacked.  Some  of  his  men  jumped  overboard,  and  the  others 
dropped  in  the  bottom  of  the  boat.  When  the  Ouatusos  saw  the  de- 
voted friar  standing  with  only  a  crucifix  in  his  hand  the^shower  of 
arrows  ceased  and  he  was  allowed  to  land.  His  canoemen  hastened  to 
rejoin  the  bishox),  and  we  hear  no  more  of  the  heroic  Lopez. 

Finally,'  Col.  Trinidad  Salazar,  of  Nicaragua,  informed  Mr.  Sqnier 
that  in  1849  he  took  two  boats  with  soldiers  up  the  Bio  Frio.  After 
traveling  for  several  days  he  was  attacked  from  ambush,  was  wounded, 
and  his  party  repulsed. 

Our  next  authority,  Froebel,  who  visited  Central  America  after  Mr. 
Squier,  gives  a  version  of  Salazar's  exi>erience,  in  which  aU  were  killed 
except  the  colonel.  He  was  informed  that  not  only  were  no  foreigners  al- 
lowed by  the  Ouatusos  to  enter  their  country,  but  members  of  their  tribe 
who  had  been  in  captivity  were  killed  when  they  returned.  "They  are 
said  to  be  of  fair  complexion,  a  statement  which  has  caused  the  appel- 
lation Indies  Blancos,  or  Ouatusos,  the  latter  name  being  that  of  an  ani- 
mal of  reddish  brown  color,  and  intended  to  designate  the  color  of  their 
hair."* 

Froebel  also  gives  the  very  romantic  experience  of  a  Grerman  yoath 
with  these  Indians — the  Pocahontas  story  adapted. 

Mr.  Squier,  writing  again  in  1860,  says  that  the  valley  of  the  Rio  Frio 
"  is  estimated  to  be  at  least  150  miles  long  by  from  80  to  90  broad."  "Of 
the  Indians,  called  Ouatusos,  inhabiting  this  district,  of  whom  nothing 
is  positively  known,  the  most  extraordinary  notions  are  entertained  by 
the  people  of  the  adjacent  states.  They  are  reputed  to  be  above  the 
ordinary  stature,  with  comparatively  light  complexion,  and  red  hair; 
and  tales  are  told  of  some  of  their  women  having  been  seen  by  honten 

*  Seven  Yeartf  Travel  in  Central  AmerUsa,  by  Jnlins  Froebel.  London,  1659;  pagt 
24,    See  also  his  Aus  AmerieOf  Leipzig. 
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and  others  as  fair  and  beaatiful  as  the  fairest  Europeans."*  While 
Mr.  Squier  gave  no  credit  to  snch  reports,  he  thonght  that  in  isolation 
their  character,  habits,  language,  religion,  &c.,  had  probably  remained 
unchanged,  and  would  reward  the  successful  explorer. 

Vigne,  writing  in  1863,t  simply  states  that  according  to  hearsay  there 
is  a  tribe  of  fair  Indians,  suiiposed  to  be  descendants  of  Spaniards,  two 
days'  boating  up  the  Bio  Frio. 

That  entertaining  writer,  Frederick  Boyle,  .says :  "  Everything  con- 
nected witb  this  fierce  race  is  enveloped  in  awful  mystery,  but  it  is 
curious  that  all  accounts  give  them  an  origin  fiir  from  tbeir  present 
seats.  The  story  current  in  Costa  Rica  cannot  fail  to  interest  the  Eng- 
lishman, even  if  he  be  not  converted  to  a  belief  in  its  truth.-  When  Sir 
Francis  Drake  retired  to  the  Pacific  shore  after  the  sack  of  Esparza, 

• 

say  they,  a  large  body  of  his  men  mutinied  in  mad  hopes  of  holding  that 
town  against  the  Creole  forces,  and  resting  peaceably  there.  Drake  left 
them  to  their  fate.  But  when  the  Spanish  army  assembled  and  the  muti- 
neers found  themselves  nearly  surrounded,  they  hastily  retired  throngh 
the  forest  of  Merivalles.'^l  Their  intention  was  to  reach  the  Mosquito 
coast,  but  they  were  never  heard  of  in  that  region,  and  many  people 
believed  that  they  stopped  on  the  Bio  Frio. 

•  Another  story  given  to  Boyle,  to  account  for  the  color  of  the  Guatu- 
Bos,  was  that  the  Indians  made  a  descent  on  Spanish  settlements  and 
carried  oflT  thousands  of  women.  That  story  was  rejected.  Before  his 
arrival  in  Nicaragua  an  American  filibuster  and  three  Frenchmen  had 
tried  the  river.  After  ascending  for  several  days  they  rounded  a  sharp 
turn  and  came  suddenly  on  an  Indian  who  was  standing  on  his  raft 
Bi>earing  fish.  Apparently  not  at  all  disconcerted  he  picked  up  his  bow 
and  drew  an  arrow  to  the  head.  Then  for  some  reason  dropped  that  arrow 
and  took  another,  but  before  he  could  shoot  he  was  fired  on  and  killed. 
The  white  men  not  caring  to  encounter  Indians  of  this  resolute  character 
tamed  back. .  They  described  him  as  looking  like  a  Comanche. 

The  naturalist  Belt  saw  five  Guataso  children  in  Nicaragua  who  had 
the  common  Indian  features,  though  he  thought  they  seemed  unusually 
intelligent.  He  believed  the  name  of  the  tribe  had  nothing  to  do  with 
the  color  of  their  hair,  but  had  been  acquired  as  in  other  cases  where 
the  name  of  an  animal  is  borne.§ 

Mr.  William  M.  Gabb,  who  has  given  the  best  account  of  the  Costa 
Kica  Indians,  1 1  said  he  had  seen  several  persons  who  had  visited  the 
valley  of  the  Bio  Frio,  but  their  stories  were  too  wildly  extravagant  to 
be  entitled  to  repetition.    General  Guardin,  President  of  Costa  Bica, 

"^HUiUniisaX  Magagine,  Boston;  yol.  IV,  page  65.  See  also  in  Nouvelles  Annaln  de 
V&page,  1856,  torn.  CLI,  pp.  6-12. 

tIVaw2«  in  MexicOf  SotUk  America,  Ac,  by  Q.  T.  Vigne.  London,  1863;  vol.  I, 
page  77. 

tA  Sid$  Aero9$  a  Coniinentf  by  Frederick  Boyle.    London,  1868;  page  xx  of  prefiRce. 

f  The  NatmraUtt  in  Mearagua,  by  Thomas  Belt.    London,  1874 ;  page  38. 

I  AwieHean  PkttoBOphioal  Society  Proceedings.    Phila. ;  vol.  14,  page  483. 
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told  Mr.  Gabb  that  the  Gnatosos  encoantered  by  him  on  a  military  expe- 
dition in  their  conntry,  were  ordinarily  of  the  color  of  Indians,  bat  there 
were  some  exceptions  of  comparatively  white  skins  and  brownish  <ff 
reddish  hair.  Gnardin  said  that  when  Esparza  was  sacked  by  Bn^iah 
freebooters  a  nnmber  of  the  inhabitants,  many  of  whom  were  whitfi, 
took  refuge  in  the  mountains  and  were  heard  of  never  more. 

A  Guatnso  boy  who  lived  for  awhile  at  Al%jnlla  was  very  soUen,  and 
neither  coaxing  nor  threats  could  induce  him  to  answer  questions  hi  re- 
gard to  the  language  of  his  people. 

Mr.  Gabb  said  that  lately  the  rubber  men  had  ascended  the  river  in 
their  boats  to  a  point  within  three  days'  walk  of  Las  Gruces,  on  the 
Pacific  side'  of  the  Cordillera,  the  once  feaijless  warriors  having  tired  of 
the  game  of  bows  and  arrows  against  buckshot  and  bullets. 

The  list  of  authors  who  have  had  something  ifi  say  about  these  In- 
dians is  quite  extensive,  but  I  will  give  extracts  from  only  one  more— 
the  first  to  allude  to  white  Indians  on  the  Isthmus.  Speaking  of  occa- 
sional specimens,  Wafer  says :  <^They  are  white  and  there  are  of  them 
of  both  sexes ;  yet  there  are  but  few  of  them  in  comparison  of  the  copper 
colored,  possibly  but  one  to  two  or  three  hundred.  They  differ  tmm  the 
other  Indians  chiefly  in  resi)ect  of  color."  <^  Bather  a  milk- whiter 
lighter  than  the  color  of  any  European,  and  much  like  that  of  a  white 
horse."  '^  Their  bodies  are  beset  all  over  with  a  fine  short  milk-wbite 
down."  *<  Their  eyebrows  are  milk-white  also,  and  so  is  the  hair  of  tiieir 
heads,  and  very  fine  withal."*  He  rei)orted  them  smaller  and  less  strong 
than  other  Indians,  and  slnggish  during  the  day,  but  skipping  throQi^ 
the  forest  as  fast  by  moonlight  as  others  did  by  daylight 

In  late  years  the  rubber  hunters  have  ascended  ^e  river  and  roamed 
the  country,  robbing  and  shootinguntil  the  formerly  courageous  Gnatosos 
seem  utterly  cowed.  The  writer  of  this  note  saw  two  in  Nicaragua  in 
1877.  They  were  rather  darker  than  the  average  Indian.  One  of  them, 
a  boy  at  Castillo  Yiejo,  was  decidedly  intelligent,  and  fix>m  him  wen 
obtained  a  number  of  words  of  his  mother  tongue,  a  list  of  which  ma 
afterwards  sent  to  Mr.  Gabb. 

Don  Leon  Fernandez  started  on  his  exx>edition  in  April,  18S2,  and 
finally  settled  the  question.  And  now  we  may  look  for  an  eariy  and 
satisfactory  account  of  habits,  &c.,  which  have  probably  been  preser?ed 
nearly  as  they  were  when  Columbus  made  his  discovery. 

Mr.  Squier  thought  that  as  natives  of  Ometepe  and  Solentiname  of 
Aztec  stock,  were  taken  as  interpreters  on  the  various  exx>editions  from 
S'icaragua,  the  Guatusos  would  probably  prove  to  be  of  kindred  race;  i 
belief  which  was  strengthened  by  the  fact  that  the  captured  Sambos  were 
understood  by  the  Indians  of  Esparza,  who,  if  not  themselves  Nahnatis, 
had  settlements  of  that  people  in  their  neighborhood. 

*  A  New  Voyage  and  DeeciipHon  of  the  leihmue  of  America,  by  Lionel  Wato.  Loiidoii» 
1699;  page  134. 

During  five  winters  spent  in  the  interior  of  Central  America,  the  writer  of  this  tta^ 
<lid  not  see  an  Albino  among  the  Indians. 
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Torqaemada,  in  giving  the  traditions  of  the  wanderings  of  the  Oholn- 
teoos  or  Ghorotegas  in  Central  America,  says  that  one  party  left  the 
main  body  and  reached  the  Atlantic.  After  following  the  coast  of 
Nicaragoa  and  Costa  Eica,  they  tamed  back  across  country  in  search 
of  the  firesh  water  sea  (Lake  S'icaragaa),  of  which  they  had  heard  so 
mnch.*    Possibly  this  party  left  settlers  in  the  region  of  the  Bio  Frio. 

However,  light  will  soon  be  thrown  on  the  subject  by  the  study  of  their 
language  now  prosecuted  by  Se&or  Femandez.t 


ANCIENT  BEMAINS  IN  WmTB  BIVEB  CASON. 
•By  B.  T.  Bron,  M.  D.,  of  Camp  Apache^  Ariz(ma. 

Since  writing  the  description  of  the  ruins  in  White  Biver  Calion  in 
1878,  other  discoveries  have  been  made,  an  account  of  which  follows. 

In  the  autumn  of  1878,  two  burial-places  were  discovered,  one  near  the 
ruins  at  the  mouth  of  the  cafLon,  about  three  miles  down  the  stream  fix>m 
Gamp  J.  A.  Bucker.  This  cemetery  consisted  of  one  hundred  or  more 
tumuli  of  stones  varying  in  height  from  one  foot  to  three  feet,  and  scat- 
tered irregularly  along  a  small  valley. 

Above  the  ruins  at  Camp  Bucker,  about  three-fourths  of  a  mile,  the  sec- 
ond cemetery  is  to  be  seen  on  the  left  bank  of  White  Biver.  This  burial- 
place  is  situated  onabluff  about  60  feet  above  the  bed  of  the  stream*  It 
was  covered  with  a  growth  of  pines,  some  of  which  are  over  18  inches  in 
diameter  and  many  of  them  are  growing  out  of  the  mounds.  It  was  in 
this  last-named  cemetery  that  an  excavation  was  made  in  the  largest 
mound,  supposed  to  contain  the  remains  of  some  notable  person.  The 
length  of  the  structure  was  about  15  feet,  the  breadth  8  or  10  feet,  and 
the  height  4  feet.  It  was  formed  of  cobble-stones  thrown  together.  Af- 
ter the  stones  were  removed  an  excavation  was  made  4  feet  deep  into 
the  soil.  During  the  digging,  at  a  depth  of  18  inches,  bits  of  broken 
pottery  were  found,  but  no  bones.  Crowing  out  of  this  mound  was  a 
large  pine  tree,  4  feet  in  girth.  In  the  immediate  neighborhood  of  this 
mound  the  piles  were  larger  than  at  other  plaoes. 

Two  or  three  smaller  mounds  near  the  mouth  of  the  caiion  were  ex- 
amined, and  iragments  of  pottery  were  taken  from  each,  but  no  bones 
or  any  relics.  The  cemetery  in  the  canon  seems  to  have  belonged  to 
the  three  settlements,  as  it  is  almost  equidistant  from  each,  about  half  a 
mile.  The  one  in  the  valley  at  the  mouth  of  the  caSion  must  also  have 
belonged  to  the  two  or  three  settlements  in  its  vicinity. 

The  remains  of  buildings  are  much  more  numerous  than  was  indicated 
in  my  last  annual  communication.    On  careftd  search  they  were  found 

111!  «  II 

*  Monarquia  Indiana,  by  Juan  de  Torqnemada.    Madrid,  1723 ;  torn.  1,  page  333. 

t  Students  interested  in  this  and  neighboring  tribes  will  do  weU  to  consult  Hubert 
H.  Bancroft,  Xative  BaoeB  of  the  Pacific  State;  page  747,  et  »eq,;  Wagner  A  Soheizer, 
Coita  Bica,  dtc,  and  especially  Benzoni,  who  gives  an  exoeUent  account  of  the  expe- 
dition of  Gutierrez. 
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to  be  scattered  over  more  than  600  acres.  They  are  not  close  together 
or  uniformly  distributed,  but  in  separate  groups.  Large  quantities  of 
broken  pottery  are  scattered  around  the  foundations,  some  of  it  very 
prettily  marked.  The  foundations  are  similar  to  those  previoosly  de- 
scribed. Eows  of  upright  undressed  stones,  metates,  anda  fewmortan 
were  discovered:  One  of  the  mortars,  near  a  small  stream,  had  been 
hollowed  out  in  a  shelf  of  solid  rock  and  was  SOO  feet  distant  from  the 
remains  of  buUdings. 

Judging  from  the  pottery  found  in  the  tumuli,  the  people  must  have 
cremated  their  dead  and  buried  the  ashes  in  urns  without  any  of  their 
trinkets  or  other  property.  The  large  mound  explored  certainly  had 
not  been  disturbed,  and  yet  revealed  no  relics. 

The  Apache  Indians,  who  have  inhabited  this  region  since  the  com- 
ing of  the  Spaniards,  do  not  cremate  the  dead  but  bury  in  secluded 
places,  and  singly ;  they  endeavor  to  remove  all  traces  of  the  interment 

In  giving  the  number  of  the  mounds  I  have  not  over-estimated,  for 
doubtless  a  careful  search  would  reveal  many  more.  Some  of  them  are 
quite  small,  not  containing  more  than  a  ton  of  stone. 


MOUNDS  IN  HENEY  COUNTY,  IOWA. 

r 

By  George  G.  Van  Allen,  of  ^ount  Pleasantj  Iowa. 

The  following  is  a  description  of  three  Indian  mounds  located  on  Sec- 
tion 34,  Township  72,  Bange  7  West,  in  Henry  Gounty,  Iowa.  The  hill 
is  about  1,000  feet  long,  and  300  feet  wide  from  the  base  on  the  east  to 
the  fence  on  the  west,  and  is  about  120  feet  above  the  level  of  the  corn- 
field.  Major  Beremau,  of  this  place,  visited  these  mounds  in  June,  and 
from  one  took  out  a  quantity  of  bones,  teeth,  and  charcoal.  Some  of 
the  bones  were  charred  and  some  sticks  only  partly  burned.  There 
seemed  to  be  no  order  in  the  burial.  The  bones  were  nearly  in  a  heap, 
and  showed  that  more  than  one  person  had  been  burned  and  bmied 
there.  On  July  20th  a  small  party  visited  the  place,  took  the  measnre- 
ments,  and  miCde  some  further  excavations,  but  found  nothing  beyond 
some  pieces  of  soft  bone,  a  few  bits  of  charred  wood,  and  a  pink- 
ish-white arrow-head.  No  stones  were  found  that  seemed  to  us  to  hare 
been  arranged  in  any  order,  but  a  few  were  scattered  at  random  throa^h- 
out  the  mound.  No.  1  is  50  feet  north  and  south  b}*  41  feet  east  and 
west;  No.  2  is  43  feet  north  and  south  by  49  feet  east  and  west;  No.  3 
is  40  feet  north  and  south  by  40  feet  east  and  west.  The  distances  trom 
center  to  center  are  107  feet  and  50  feet.  The  height  is  from  4^  to  5  feet 
at  the  center.  South  of  No.  3  are  the  remains  of  two  mounds  begnn, 
about  one  foot  deep  at  the  center. 
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MOUNDS  IK  CARROLL  COUNTY,  ILLINOIS. 

By  James  M.  Williamson',  of  Thomsonj  III. 

In  the  town  of  York,  Carroll  County,  Illinois,  is  a  group  of  five  very 
remarkable  mounds.  They  are  situated  on  the  bluffs,  300  feet  above 
the  bottom-lands  on  the  east  side  of  the  Mississippi  River,  from  which 
they  are  distant  about  2^  miles.  They  are  built  upon  a  high  ridge  of 
ground  running  in  a  due  Hue  from  southwest  to  northeast.  The  first 
mound  on  the  southwest  is  about  50  feet  in  diameter,  aud  they  grow 
smaller  until  the  last  one  of  them  is  only  10  feet  across. 

In  September,  1882, 1  procured  help  and  opened  the  first  one  by  dig- 
ging a  trench  directly  through,  beginning  on  a  level  with  the  base  of 
the  mound.  After  trenching  about  8  feet  we  came  to  some  fragments 
of  burned  clay,  the  pieces  being  as  hard  as  burned  brick,  and  resem- 
bling it  very  much  in  color.  On  digging  in  a  little  farther  we  came  to 
fragments  of  rotten  bone  and  teeth,  but  soon  met  with  other  bones  in  a 
better  state  of  preservation.  Digging  in  still  farther  we  presently  came 
to  a  perfect  charnel-house  of  bones,  most  of  them  well  preserved.  We 
took  them  out  as  carefully  as  we  could,  and  procured  twenty-two 
crania,  some  of  them  very  large  indeed,  and  many  of  them  in  a  good 
state  of  preservation  and  well  shaped.  All  the  other  bones  were  in  a 
fine  state  of  preservation,  and  I  have  no  doubt  that  this  mouud  yet  con- 
tains the  skeletons  of  one  hundred  or  more  of  the  ancieut  mound  build- 
ers of  Carroll  County. 

The  next  mound  opened  was  the  last  of  the  five  On  the  northeast  end 
of  the  ridge  and  is  the  smallest  of  the  number.  In  this,  at  the  depth  of 
6}  feet,  we  came  upon  another  mound  or  cist  of  burned  clay,  3^  feet 
wide  at  the  base,  7^  feet  long,  and  20  inches  high,  this  being  so  hard 
that  it  was  almost  impossible  to  penetrate  it;  but  by  slow  work  we  tore 
it  to  pieces  and  found  that  it  contained  the  remains  of  a  body  which  had 
been  burned.  I  brought  away  many  of  the  bones;  they  are  charred  and 
very  hard.  Fragments  of  the  skull  are  as  tough  as  the  thickest  pot- 
tery. Over  this  mound  of  burned  clay  were  ashes  to  the  depth  of  uearly 
two  inches,  intermixed  with  charcoal.  The  body  had  evidently  been 
laid  on  the  surface  of  the  ground,  and  the  clay  packed  around  and  over 
it,  after  which  the  fires  were  kindled.  This  inside  mound  could  have 
been  taken  out  whole  if  we  had  exercised  forethought.  The  other  three 
moonds  I  have  not  opened  yet,  but  shall  do  so  in  early  spring.  I  ex- 
pect from  them  some  rich  developments;  they  are  all  covered  with 
heavy  timber  and  hard  to  get  at,  as  many  of  the  roots  from  the  oaks 
penetrate  the  skulls.  Inside  of  the  burned  cist  I  found  many  fragments 
of  xM>ttery  and  flint  implements,  convincing  me  that  the  class  of  mound- 
boilders  inhabiting  Northern  Blinois  broke  all  their  implements,  uten- 
gils,  ornaments,  &c.,  at  the  time  of  burying  their  owners,  for  in  all  my 
mound  opening  in  this  section  I  have  never  found  a  whole  piece  of  pot- 
tery and  but  few  whole  stone  implements  or  ornaments,  but  vast  quan- 
tities of  broken  ones. 
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MOUKDS  OF  THE  MISSISSIPPI  BOTTOM,  ILLINOIS. 
By  Wm.  MoAdams,  jr.,  of  OUerviUej  lU. 

The  first  exploration  to  be  described  relates  to  two  remarkable  moonds 
the  first  of  which  is  on  the  Illinois  Biver  bottom,  16  miles  ficom  the  moatii. 
It  is  oval  in  outline,  175  feet  long  and  50  feet  wide  on  the  level  top,  the 
sides  sloping  gradually  down  to  the  bottom.  At  the  depth  of  16  feet  we 
came  to  a  basin  of  clay  filled  with  clean  white  sand.  This  basin  was  25 
or  30  feet  long,  and  20  wide.  Covered  np  in  the  sand  was  a  wagon- 
load  of  raw  material  for  stone  implements,  flints,  quartz,  chalcedoi^, 
jasper,  some  of  these  in  large  pieces  and  very  fine.  The  flint  was  from 
broken  nodules,  three  of  which,  weighing  from  20  to  40  pounds,  wen 
entire.  These  flint  noduleswere  white  without  and  dark  brown  within, 
like  the  flint  nodules  in  the  chalk.  Some  of  the  material  was  blocked  ool 
for  implements.  Lying  on  the  sand  were  three  large  sea-shell  vesseb 
holding  two  quarts  each.  At  the  north  end  of  the  basin  were  found  two 
skeletons  in  a  sitting  posture  on  the  sand.  The  one  on  the  east  was  that 
of  an  old  man,  judging  from  the  teeth  and  obliteration  of  the  satures  of 
the  skull.  The  skeleton  at  his  side  was  that  of  a  young  woman  with 
beautiful  even  teeth.  Around  the  neck  of  the  old  man  was  a  string  of 
shell  beads  of  curious  form,  the  perforation  not  going  entirely  thioagh 
the  bead,  but  out  laterally.  A  tew  beads  were  scattered  around.  On  the 
old  man's  breast  was  a  circular  plate  of  copper,  about  4  inches  acrosB, 
also  an  ornament  of  copper  like  a  large  sleeve-button  or  spool  2  inches 
across  the  disks.  These  were  much  corroded.  At  the  left  side  of  the 
old  man  lay  a  beautiful  pipe  of  mottled  catlinite  u\  form  resembling  many 
figured  from  the  mounds,  the  curved  base  forming  the  stem.  The  sknD, 
which  I  was  very  anxious  to  preserve,  was  broken,  but  the  upper  pertki 
was  saved.  There  were  ashes  and  evidences  of  fire  around  the  basm,  in- 
dicating that  fire  had  been  used  in  the  funeral  ceremonies. 

The  second  was  a  remarkable  mound  previously  unexplored,  sitn- 
ated  on  the  Mississippi  bluff  in  Calhoun  County,  Illinois.  It  was  not  ft 
large  mound,  being  only  about  25  or  30  feet  across  the  top,  and  3  feet 
high.  The  bones  found  in  it  were  very  old  and  much  decayed,  and  there 
seemed  to  be  ten  or  twelve  bodies  buried  in  it.  From  this  mound  were 
taken  seven  ceremonial  axes.  They  are  of  porphyritic  granite,  and  are 
5  to  6  inches  long.  There  were  four  of  the  regular  axe  pattern,  and  two 
with  narrow  wings  on  the  side  of  the  central  column,  and  one  with  jags 
at  the  two  ends,  like  feet.  One  is  of  quartz  and  the  other  two  are  of  ava- 
riety  of  quartzite.  The  lines  on  them  are  straight  and  true,  the  perfi)- 
ration  passing  through  the  center.  They  are  very  smooth  and  hi^dy 
polished.  Four  copi>er  axes  of  the  celt  pattern  were  found,  plainly  show* 
ing  that  they  were  hammered  out  from  native  ore.  They  are  somewhal 
corroded.  Three  spear-points,  with  notched  bases  6  inches  long, 
also  unearthed,  two  of  white  jasper  and  one  of  red. 
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In  addition  to  these  onr  find  included  thirty-five  chipped  implements 
of  white  chert^  varying  from  8  to  10  inches  in  length,  three  polished 
axes,  a  plummet,  and  a  stone  tnbe.  It  is  quite  uncommon  to  find  axes 
in  a  mound.  These  were  taken  from  the  base  of  the  mound.  There 
were  no  beads,  shells,  pix)es,  or  ornaments  found. 

The  country  about  the  mouth  of  the  Illinois  and  Missouri  Biver  is  a 
good  locality  for  mound  exploration,  especially  on  the  highlands,  but 
those  in  the  bottoms  are  much  the  richest  in  relics.  Fifteen  miles  from 
the  mouth  of  the  Illinois  Biver  is  a  group  of  six  mounds  in  the  river 
bottom ;  the  largest  of  these  was  explored  by  the  writer,  and  a  pipe,  cop- 
per ornaments,  shells,  &c.,  recovered.  A  ceremonial  ax,  however,  was 
taken  from  a  mound  on  the  highland.  On  the  Illinois  Biver  bottom,  35 
or  40  miles  from  its  mouth,  is  another  group  of  eleven  mounds,  which 
are  larger  than  those  of  the  first  group.  Arrangements  have  been  made 
with  the  owner  of  the  field,  and  digging  in  them  will  soon  conmience. 
Some  of  the  most  promising  mounds,  however,  are  within  a  day's  drive 
of  Otterville,  on  the  American  bottom,  between  Alton  and  Saint  Louis. 
Some  valuable  relics  have  been  obtained  here,  yet  very  few,  if  any,  of 
these  large  mounds  have  been  explored. 

The  mounds,  group  No.  1,  described  below  are  situated  on  the  Illinois 
Biver,  40  miles  from  its  mouth.  They  are  ten  in  number,  and  are  in  the 
lowlands  or  bottom,  just  beneath  a  precipitous  bluflT  and  near  the  river 
bank. 

An  excavation  was  made  in  No.  8, 13  feet  deep,  which  revealed  ashes 
In  considerable  quantity,  alongside  of  which  was  an  arch  of  flat  stone 
covering  a  skeleton  not  very  well  preserved.  The  skull  was  broken  and 
lying  on  a  thin  shingle-like  piece  of  cedar,  colored  green  with  copper. 
Some  of  the  bones  were  green  also,  but  no  copper  implements  were  found, 
they  being  entirely  oxidized.  Nearly  a  quart  of  shell  beads,  some  large, 
others  small,  were  found  at  the  head  as  well  as  at  the  feet  of  the  skele- 
ton. An  excavation  in  No.  7  to  the  depth  of  13  feet  revealed  nothing. 
No.  4  is  a  conical  mound,  flat  on  top  with  a  depression  in  the  center. 
At  the  depth  of  16  feet  two  crumbling  skeletons  were  imbedded  in  a 
light-colored  marly  earth,  showing  marks  of  stratification,  as  if  water 
had  been  used  in  its  deposition.  The  white  and  dark  colored  laminsB, 
which  I  have  not  before  ^een  in  a  mound,  were  not  half  an  inch  In  thick- 
ness. The  same  stratified  earth  was  found  near  the  skeleton  in  No.  8. 
No  relics  of  any  kind  except  the  human  bones  occurred  in  mound  No.  4. 

No.  2  is  a  double  mound  much  lower  in  the  middle,  and  seeming  to  be 
two  mounds  joined  together.  In  this  an  excavation  was  made  18  feet 
deep,  and  tunnels  carried  under  a  good  part  of  the  mound,  but  nothing 
of  value  was  found  except  burned  stones,  some  ashes,  and  a  few  river 
shells.  The  mounds  were  very  hard,  and  the  excavations  were  made  as 
we  descended.  Yet  this  long  search  yielded  little  or  nothing.  The  au- 
thor camped  among  the  mounds  with  five  young  men,  but  in  spite  of 
good  tools  the  young  men  got  discouraged,  and  further  exploration  was 
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relactantly  x)ostponed.  The  largest  mound  of  the  group,  No.  1,  ib  20  ML 
high,  and  unexplored,  aa  are  the  remainder  of  the  group  not  mentioiied* 

In  mound  No.  8,  about  7  or  8  feet  below  the  surface  we  found  two 
skeletons,  apparently  an  intrusive  burial.  With  one  were  some  arrow- 
points  and  a  piece  of  plumbago  nearly  an  inch  square.  With  the  other 
skeleton  was  an  earthen  vessel  broken  and  crushed. 

There  are  mauy  mounds  on  the  bluff  adjacent  to  the  group  in  the 
bottom.  They  are  composed  of  earth  and  flat  stones,  and  fbom  one  of 
them  were  obtained  several  perfect  skulls,  two  of  them  very  intereBting 
on  account  of  their  peculiar  shape,  one  broad  and  flat,  the  other  narrow 
and  long.  From  this  mound  was  also  obtained  a  fine  piece  of  potteiy 
in  good  preservation  and  perfect,  excepting  a  small  piece  broken  from 
the  rim  by  the  spade.  It  is  different  from  any  hitherto  found.  The 
vessel  is  of  a  dark,  nearly  black  color,  and  seems  to  have  been  burned. 
It  contained  the  inevitable  spoon  of  shell  from  the  acUacent  streaiiL 
iNear  the  vessel  were  secured  flint  implements,  such  as  arrow-pointB, 
scrapers,  bunts,  knives,  &c.  The  skull  was  broken  in  many  pieces  and 
beyond  recovery.  The  flint  and  sheU-spoon  on  one  side  have  a  siliceooi, 
stony  crust*.  This  incrustation  is  also  on  the  inside  of  the  earthen  vessel 
From  the  fields  in  this  vicinity  were  obtained  a  number  of  stone  imple- 
ments. 


ABORIGINAL  REMAINS  NEAR  NAPLES,  ILL. 
By  John  G.  Hendbbson,  of  Winchester j  HL 

A  number  of  years  ago  Dr.  Clark  Roberts,  of  Winchester,  SL,  had 
in  his  possession  some  singular  pipes,  which  upon  examination  proved 
to  be  relics  of  the  mound-builders.  This,  however,  is  a  rather  unfor- 
tunate title,  as  the  history  of  nearly  all  savage  races  shows  them  to  havB 
been  mound-builders.  The  same  locality,  oy  disease,  famine,  emigratioii, 
or  war,  may  have  been  depopulated  and  again  repeopled  by  other  races, 
each  of  which  in  its  turn  may  have  erected  mounds  for  religious  pu" 
poses,  as  sites  for  temples  or  dwellings,  points  of  observation  or  m<ma- 
ments  over  dead  heroes.  The  word  mound-builderj  therefore,  is  calco- 
lated  to  lead  to  error  by  the  implication  that  the  habit  of  monnd-bofld- 
ing  was  peculiar  to  one  prehistoric  race,  and  that  all  the  mounds  of  tiie 
great  valley  of  the  Mississippi  are  relics  of  one  lost  and  forgotten  people* 
In  this  paper  the  term  mound-builder  is  applied  to  no  particular  race  or 
nation,  but  to  those  who  in  ancient  times  occupied  the  Mississippi  Vall^t 
and  there  erected  earthworks  of  any  kind. 

As  the  bulk  of  all  that  is  known  of  the  ancient  inhabitants  of  this 
valley,  especially  of  their  curious  and  beautiful  pipe-sculpture,  was  ob- 
tained by  Squier  and  Davis  firom  the  mounds  of  Ohio,  the  importance  of 
the  discovery  of  similar  articles  on  the  banks  of  the  Ullnois  River,  tbe 
ancient  Houkiki  of  the  Algonkins,  was  fhlly  appreciated  by  the  writer, 
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and  Dr.  Roberts  kindly  placed  them  at  his  disposal,  giving  all  the  in- 
formation he  could  relative  to  them.  The  relics  were  obtained  from  a 
mound  at  Naples,  III.,  where  several  years  ago  the  writer  resided  and 
heard  of  the  finding  of  these  relics,  especially  the  turtle-pipe.  Dr. 
Roberts's  courtesy  determined  at  once  a  visit  to  the  place  in  order  to 
examine  carefully  the  character  of  the  mound,  and  to  find  anything 


A 


A I  iiimmT*^!*' 


Hap.  Fig.  1. 

that  had  been  overlooked  or  thrown  aside  by  the  parties  who  first  ex- 
plored it.  Accordingly,  in  Febmary,  1876,  in  company  with  Mr.  Mer- 
rill, the  author  visited  the  spot  with  the  necessary  implements  for 
making  a  thorough  examination.  On  a  sand  ridge,  about  one  mile 
southeast  of  Naples  and  about  three-quarters  of  a  nule  from  the  river, 
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are  five  mounds,  represented  in  the  accompanying  map,  I^os.  1,  2, 3, 4, 5« 
The  river  bed  is  near  the  center  of  the  space  between  the  blufb  or 

highlands,  which  are  at  this  place  7  or  8  miles  apart 
The  following  figure  shows  the  relative  position  of  the  bluffs,  nver 

bottom,  river  bed,  and  sand-ridge  on  which  the  mounds  are  located: 


Pio.  2.  Seotion  of  blaA,  &o.,  on  UlinoU  Biver. 

Kos.  2  2  represent  the  bluffs  capped  with  loess;  3,  the  river  bed,  and 

5  the  sand  ridge.  This  ridge  is  between  a  fourth  of  a  mile  and  half  a 
mile  in  width,  about  30  feet  higher  than  the  level  lands  on  either  side, 
and  runs  a  little  east  of  north,  parallel  with  the  river.  The  mounds  are 
nearly  parallel  with  the  ridge.  The  one  farthest  to  the  north.  No.  1  (Fig. 
1),  is  a  regular  oval,  132  feet  long,  98  feet  wide,  and  about  10  feet  high. 
It  was,  no  doubt,  originally  much  higher,  as  it  has  been  plowed  over 
for  years,  and  the  top  is  comi>osed  of  sand.  Mound  Ko.  2  is  the  one 
from  which  the  pipes  and  other  relics  refe^ed  to  were  taken.  This  one, 
and  Kos.  3  and  4,  are  covered  with  a  small  growth  of  hickory  and  oak 
trees.  No.  2  is  86  feet  in  diameter  and  about  11  feet  high.  No.  3  is  90 
feet  in  diameter  and  11  feet  4  inches  high.  No.  4  is  66  feet  in  diameter 
and  about  4  feet  8  inches  high.    No.  5  is  50  feet  in  diameter  and  3  ieet 

6  inches  high.  Mound  No.  3  is  composed  of  very  hard  ash-colored  clay. 
No.  2,  from  which  the  pipes  were  taken,  is  shown  in  the  following  oat- 
line  cut  (Fig.  3),  which  represents  its  present  condition : 


Pxo.  8.  Seotion  of  mound  near  Naples,  UL 

The  inclosed  space  marked  4  represents  the  excavation  made  by 
former  explorers.  In  the  present  exploration  the  diameter  of  the 
mound,  86  feet,  was  first  obtained  and  then  its  height,  using  for  this 
latter  purpose  a  spirit-level  and  pole,  as  represented  in  the  cut,  placing 
the  level  on  the  margin  of  the  excavation  at  a.  Its  height  proving  to 
be  about  11  feet  and  the  depth  of  the  old  excavation  about  7  feet,  i 
feet  remained  in  order  to  reach  the  original  surface.  The  removal  of 
a  large  amount  of  forest  leaves  that  had  accumulated  in  the  hole  re- 
vealed for  the  first  foot  or  more,  soil  that  had  tumbled  down  from  the 
walls  of  the  excavation.  Next  was  encountered  a  stratum  aboat  IS 
inches  in  thickness,  composed  of  clay,  black  soil,  and  sand,  in  separate 
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patches,  indicated  by  2  in  the  above  cot.  Below  thia  was  a  layer  of 
black  soil,  in  vhich  were  foand  human  bones,  the  head  of  one  femnr, 
the  head  and  abont  6  inches  of  the  npper  end  of  the  other,  one  of  the 
vertebne,  both  clavicles,  ribs,  and  other  bones,  but  all  very  mach  de- 
cayed. Pieces  of  the  skall  were  fonnd,  bnt  so  mnch  decayed  that  only 
the  ontline  was  indicated  on  the  earth.  The  size  of  the  femnr  and 
other  bones  refnted  the  carrent  tradition  in  the  neighborhood  that  the 
original  excavators  found  bones  of  giants  in  this  monnd.  Ko  ashes, 
charcoal,  or  any  other  iodication  of  fire  appeared.  There  was  no  altar. 
It  seemed  to  have  been  simply  a  burial  mound,  the  body  having  been 
placed  on  the  ground  and  covered  with  a  layer  of  black  soiL 

The  flrst  explorers  found  three  pipes  and  two  copper  axes,  of  which 
two  pipes  and  one  copper  ax  were  secured.  The  thorough  excavation 
before  mentioned  prevented  the  determination  of  the  exact  position  of 
the  bones.  The  occurrence  of  the  bones  of  only  one  individual  led  to  the 
conclusion  that  the  monnd  was  erected  as  a  memorial  over  the  remains 
of  a  single  chieftain  or  hero. 

The  relics  discovered  in  monnd  Ko.  2  are  probably  aa  fine  specimens 
of  carving  as  have  ever  been  fonnd  anywhere  belonging  to  that  ancient 
]>eopIe,  and  they  are  in  no  way  injured  by  the  action  of  fire.  Three 
pipes  and  two  copper  axes  were  fonnd  in  the  monnd  at  a  depth  of  abont 
15  feet.  The  following  cut  represents  one  of  the  pipes,  intended  to  re- 
semble the  raccoon  (Proc^on  htor). 


Tia.  4.  Bdocoon  pipe,  from  Ksplos.  Ul 

This  raccoon  pipe  is  made  of  very  hard  stone,  and  is  polished  as  smooth 
as  glass,  and  every  feature  of  the  animal  is  perfect.  The  bars  ou  the 
tail,,  the  claws,  the  position  of  the  fore  and  hind  feet  Rre  all  correct ; 
even  the  markings  of  the  face  are  properly  indicated  by  lines  cut  in  the 
stone.  Bat  above  all,  the  artist  has  caught  the  very  expression  of  the 
animal  which  he  was  imitating. 

Such  artistic  skill  in  the  m&uipulation  of  the  hardest  and  most  in- 
tractable material  into  beaatifnl  and  graceful  forms  could  only  be  ob- 
tained by  long  study  and  patient  toil. 
H.  Mis.  26 44 
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One  of  the  most  remarkable  things  about  this  specimen  remaioB  to  be 
described,  for  it  is  Dot  shown  in  the  cut.  The  native  workman,  for  some 
reason,  began  drilliDg  the  hole  for  the  stem  at  the  rear  end  of  the  cnrv«d 
bafie,  HO  that  tlie  noae  of  the  animal  would  be/rom  the  smoker,  bat, by 
accident,  the  under  side  of  the  material  chipped  out.  Too  much  labor 
bad  been  expended  on  the  specimen  to  throw  it  away.  He  therefore 
made  a  neat  plug  of  the  same  material,  stopped  up  the  hole  with  it, 
and  then  drilled  a  hole,  as  isatmostinvariably  the  case,  in  the  front  end, 
so  the  animal  would  face  the  smoker.  The  right  front  corner  of  tiie 
curved  base  is  broken  off,  the  fracture  beginning  at  the  stem  bole,  sad, 
it  may  be,  that  this  other  hole  was  an  attempt  to  repair  the  pipe  after 
it  was  broken,  and  that,  wbeu  the  artist  chipped  out  the  lower  side  of 
the  hole,  he  gave  up  the  work  and  plugged  up  the  partially  drilled  hole. 
Whatever  may  have  been  his  object  this  neatly  fitted  plug  is  another 
proof  of  the  skill  of  the  workman. 

The  other  pipe  tftken  from  the  same  mound  is  no  less  perfect  It  rep- 
resents the  common  hard-shell  turtle  of  the  American  rivers,  as  sbown 
in  Fig,  5 , 


Tur  le  pip«.  from  ItaplH,  tSL 


The  cut  shows  but  faintly  the  Imauty  of  this  specimen — the  nostrils, 
the  head  partially  drawn  track,  the  consequent  fold  of  skin  in  the  rear 
of  the  sknll,  the  paddlelike  feet,  the  claws,  the  tail  folded  aroand  aad 
against  the  body  on  the  underside  of  the  rear  of  the  shell — all  are  per- 
fect. In  One  of  the  eye-holes  is  ac6pperbead  representing  the  eye  ball, 
the  other  oue  being  lost 

Professor  Baird  prononnces  this  turtle  pipe  to  be  made  of  catlinite. 
There  has  been  some  question  whether  any  articles  made  of  this  nub- 
stance  have  been  found  in  any  locality  of  undoubted  antiquity;  tbe 
shape,  however,  is  precisely  that  of  the  other  mound  pipes.  There  is 
no  question  as  to  the  antiquity  of  tbe  specimen,  however. 

Judged  from  the  figure  on  p.  423,  of  ^'Flint  Chips  "  of  a  turtle  pipe, 
fonud  in  the  mounds  of  Ohio,  by  Squier  and  Davia,  the  S'aples  specimeK 
is  fax  superior  to  that  one  in  fidelity  to  nature.    The  copper  ax,  Fig.  ^^ 
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a  and  bj  is  8g  inches  long,  3f  wide  at  the  catting  edge,  2  inches  wide 
at  the  top,  and  nine-sixteenths  of  an  inch  thick.  It  is  made  of  pore 
copper.  On  one  side  the  salts  of  the  copper  have  preserved  the  cloth 
that  lay  against  it.*  The  warp  and  woof,  Fig  10  o,  are  distinctly  marked^ 
On  the  other  side  of  the  ax  are  preserved,  in  the  same  manner,  feathers 
over  the  whole  snrface.  This  feather  cloth  was  extensively  manufactured 
by  the  Bed  Indians  of  two  hundred  years  ago,  but  is  now,  like  the  man- 
ufacture of  pottery,  to  most  tribes  a  lost  art 

For  the  manufacture  of  textile  fabrics  the  aborigines  used  the  inner 
bark  of  the  mulberry  tree  {Morus  rubra)^  cedar  (Juniperiu  Virginiana)^ 
cypress  (Taaodium  distichum),  red  elm  (slippery  elm)  ( Vlmusfulva)^  the 
bass-wood  (Tilia  Americana),  the  papaw  {Aaimina  triloba) j  and  the 
outer  bark  of  the  Southern  cane  {Arundinaria  macrosperma).  The 
Southern  Indians  used  the  silk  plant  {Apocynum  canabinum)^  while  the 
California  Indians  manufactured  their  textile  fabrics  of  Agave  Ameri- 
cana. The  natives  of  North  America  also  wove  the  hair  of  the  buffalo, 
the  wolf,  the  dog,  the  brown  lynx,  and  Virginia  opossum  {Didelpkys 
Virginianus), 

It  is  difficult  to  determine  whether  the  threads  on  this  ax  are  of  bark 
or  wool,  though  they  seem  to  be  the  latter.  In  the  Mitchell  mound,  in 
Madison  County,  Illinois,  specimens  of  cloth  were  found  of  both  ma- 
terials, while  the  size  of  the  mound,  copper  implements,  and  contents 
generally,  indicated  that  it  was  of  great  antiquity.t  In  no  one  of  the 
instances,  except  in  the  Mitchell  mound,  is  there  any  trace  of  feather 
cloth.  The  reverse  side  of  this  copx>er  ax  is  covered  with  the  imprint 
of  feathers.  The  body,  no  doubt,  was  wrapped  in  a  bark  mantle,  one 
side  of  which  was  covered  with  feathers  in  the  style  in  which  the  In- 
dians of  the  Mississippi  Valley  manufactured  feather  cloth. 

Out  of  hundreds  of  references  on  the  subject  the  following  are  selected 
as  probably  throwing  some  light  on  the  manner  in  which  the  tenant  of 
this  mound  was  clothed  for  his  final  rest. 

Jones'  Southern  Indians  j  pp.  84,  85;  Hay  ward's  Tennessee^  vol.  11,  p. 
163;  Archceologia  Americana,  vol.  1,  p.  303 ;  Bradford's  Amer.  Antiqui- 
tieSj  p.  30. 

Other  mound  pipes  have  been  found  in  the  vicinity  of  Kaples,  and 
among  the  number  that  shown  in  Fig.  6. 

Of  this  pipe  Dr.  Charles  Ban  says:  <^It  is  certainly  the  finest 
mound  pipe  thus  far  known.  I  have  handled  a  hundred  times  the  mound 
pipes  of  the  Squier  and  Davis  collection  (now  in  the  Blackmore  Museum^ 
Salisbury,  England),  but  none  of  them  equaled  the  specimen  in  ques- 
tion. Not  having  been  exposed  to  the  action  of  fire  like  the  Ohio  pipes, 
it  hsis  suffered  no  damage  whatever,  and  is  as  perfect  as  on  the  day 

• 

*  See  Jones'  Southern  Indians,  p.  235 ;  8. 8.  Lyon,  Smithson,  Sep,,  1870,  p.  399 ;  Foster, 
Prtkittoric  BaceB,  p.  223. 
f  Upon  this  point  oonsnlt  Flint  Ch^,  p.  420 ;  Lapham's  AnH^ptUiei  of  WiioonHn,  p.  47. 
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when  it  was  made."  Certaiuly  a  relic  bo  highly  spoken  of  by  such  com- 
petent authority  justifies  all  the  information  relatire  to  it  which  cotiM 
be  obtained. 


Flo.  fl.    EubIc  pipe,  from  Klplea.  til. 

On  the  right  bank  of  the  Illinois  Rirer,  about  300  yards  below  Griggs- 
TiUe  Landing,  rises  a  lofty  bluff  ftally  300  feet  above  the  level  of  the 
river.  On  the  summit  is  a  beautiful,  oval  moond,  150  feet  long,  92  feet 
wide  in  the  middle,  and  2d  or  30  feet  high.  The  following  outline,  Fig. 
7,  will  give  an  idea  of  its  appearance. 


Daniel  Bnms,  Johii  ^  \%  indsor,  and  others,  about  forty  veais  ago, 
were  engaged  in  digging  a  grave  on  this  moond,  when  the  spade  turned 
out  a  stone  bowl  about  6  inches  in  dmmeter  across  the  top  and  aboat 
4  inches  deep.  Deposited  in  the  bowl  was  fonnd  the  eagle  pij>e,  another 
bird  pipe,  a  frog  pipe,  and  a  copper  goage  about  6  inches  in  length. 
This  locality  has  afforded  many  valuable  relics  of  prehistoric  man,  and 
it  is  a  matter  of  regret  that  they  did  not  fall  into  the  hands  of  i>ei80Da 
who  knew  or  appreciated  their  scientific  value. 

Just  sonth  of  the  large  mound  above  described,  on  the  next  point,  are 
five  circular  mounds  about  30  feet  in  diameter  and  10  or  12  feet  high. 
Indeed,  within  a  radius  of  5  miles  from  Naples  there  are  at  least  fifty 
mounds,  very  few  of  which  have  ever  been  opened. 

After  the  foregoing  description  of  these  mounds  and  the  articles  fonnd  in 
them  was  written,  the  Smithsonian  Institution^  in  December,  1879,  began 
a  through  exploration  of  them.   On  the  10th  of  December,  Mr.  Uerrill  awl 
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the  writer,  with  six  laborers  began  work  on  monn^  No.  3  of  the  plat.  In 
1876,  we  had  started  a  trench  on  the  northeast  side  of  the  mound,  about  2 
feet  wide,  intending  to  carry  it  to  the  center,  but  the  hardness  of  the  mate- 
rial and  want  of  time  compelled  us  to  desist.  A  part  of  onr  men  were  put  to 
work  in  this  trench^  and  the  others  began  to  sink  a  shaft  about  8  feet  square 
in  the  center  of  the  mound.  The  earth  was  so  hard  that  it  was  impossible 
to  use  a  spade  or  shovel  except  for  throwingit  out  after  loosening  with  the 
pick.  When  within  abodt  18  inches  of  the  original  surface  a  whitish 
substance  was  encountered  resembling  ashes.  This  substance  was  in  a 
layer  several  inches  thick,  about  2  feet  wide,  and  10  or  12  feet  in  length 
north  and  south.  The  workmen  in  the  center  of  the  excavation  reaxshed 
the  red  sand  of  the  original  surface  and  then  began  carefully  to  enlarge 
the  hole  to  the  size  of  our  shaft.  Shortly,  upon  the  west  side,  the  pick 
struck  the  elbow  of  a  skeleton.  The  arm,  slightly  bent,  was  resting  in 
a  natural  x>osition  by  the  sid)d.  Carefully  removing  the  earth  the  whole 
length  of  the  skeleton,  we  found  that  the  bones  were  those  of  an  aged 
man  about  5  feet  8  inches  in  height.  The  body  had  been  pla^ced  at  full 
length  on  a  small  elevation  of  sand^  the  head  a  little  to  the  west  of  south, 


Fio.  8.    Biafn^am  of  moand  Xo.  3,  sear  Xaplen,  HI. 
a,  male  skeleton.    6,  female,    e,  two  large,  dark,  chert  nodules,     d ,  circnlar  plate  with  hand  engrared 
ODit    f,  piece  of  galena.   /,  circnlar  plate  of  mica.    ^,  arrow-points  and  knives.    A,  copper  az.    i,  skele- 
imn  of  woman  (f).   j,  skeletons. 

• 

both  arms  in  a  natural  position,  resting  by  his  side.  The  bones  were 
greatly  decayed.  The  skull  had  been  mashed  flat  and  broken  into  a 
great  many  pieces  by  the  weight  of  the  earth  above,  so  that  several 
were  lost.  The  porous  ends  of  the  leg  bones  were  completely  decayed 
so  that  they  crumbled  to  dust  on  exposure  to  the  air.    The  processes  for 
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tbe  attaohtnent  of  ligaivents  indicate  a  man  of  great  strength,  vhile  tl» 
tibias  do  not  show  any  of  tbe  nniisaal  flattening  described  by  Mr.  Hem; 
Gillman,  bnt  are  of  tbe  nsnal  form,  and  the  lower  part  of  the  hamenu 
was  not  perforated  in  the  manner  de8cril>ed  by  the  same  uithor.  Tbe 
skull,  troai  its  great  tbickness,  was  capable  of  being  restored  by  glaiDg 
tbe  edges  of  the  fragments  together.  This  sknll  is  represented  in  Fig.21| 
a  side  view,  h  back ;  the  top,  in  a.  Fig.  2G.  Kear  this  skeleton  was  aootba, 
lying  in  the  same  iiosition  as  the  first.  The  two  bodies  were  placed  «de 
by  side,  and  the  latter,  jndgiug  from  tbe  delicacy  of  the  bones  and  teeth 
and  the  thinness  of  the  sknll,  was  that  of  a  woman.  In  the  preceduif 
cat  (Fig,  8)  a  and  b  represent  tbe  position  of  these  skeletons.  From 
the  appearance  of  the  teetb  the  woman  was  in  tbe  prime  of  life.  Both 
of  tbe  bodies  were  buried  in  tbe  mound  with  the  flesh  upon  the  boneB,BS 
every  bone  was  found  inits  proper  position.  Near  the  feet  of  the  male 
skeleton,  at  the  point  marked  e  in  the  cut,  were  found  two  large  nodolea 
of  dark  chert  resembling  the  tme  flint  of  Europe.  One  of  these  was 
bnt  slightly  chipped,  while  the  other  had  been  split  in  two  near  the 
middle,  and  bnt  one  half  deposited  in  the  mound.  This  half  nodule  vas 
lying  face  downward,  and  resting  upon  it  and  the  ground  was  a  reinaA- 
able  specimen,  which  may  be  designated  a  "  sun-symbol."  It  is  a  white 
atone,  perfectly  ronud,  12^",  inches  in  diameter,  abont  one-half  inch  thick 


Tia.t.  "  Sun-symbid."  (Mm  nmond  iMor  Sapl«.  UL 

in  tbe  middle,  and  1  inch  upon  the  edges,  slightly  concave  npon  (Hie  ndfl, 
and  having  upon  tbe  other  a  figure  of  a  hnman  band.    An  idea  of  ita 
appearance  will  be  obtained  from  Fig.  9. 
Tbe  oatlines  of  the  hand  are  out  into  the  stone  between  an  eighth  uti 
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a  elzteeoth  of  an  IdcIl  in  depth,  and  then  the  inclosed  space  was  cat  down, 
or  mbbed  down,  to  abont  half  the  depth  of  the  oatlines.  In  this  man- 
Der  the  band  was  shown  very  distinctly.  The  edge  at  the  thumb 
svaa  resting  on  the  groimd,  aod  at  the  little  finger  on  the  top  of  the 
chert  nodale ;  thns  the  hand  faced  the  east,  the  fingers  pointing  to- 
ward the  soDth.  The  mass  of  saperincnmbent  earth  had  broken  this 
disk  into  sereral  pieces,  as  there  was  when  boried  nothing  nnder  the 
middle  to  support  it  To  the  left  of  this  specimen  and  the  nodules  of 
chert  were  found  a  piece  of  galena  weighing  about  7^  pounds,  and  a  cir- 
cular piece  of  mica  about  11  or  15  inches  in  diameter  and  about  one- 
half  inch  thick. 

Still  further  to  tho  left,  at  the  points  marked  g  and  h  in  the  cut,  were 
found  two  copper  axes  (Fig.  10,  a-b,  d-e),  one  weighing  7^  pounds  and 
measnring  lOJ  inches  in  length  and  i-{'j  in  width  at  the  cntting  edge. 
Fig.  10,  r,  shows  the  tvzturo  of  matting  found  arouod  the  copper  axes. 


Fio,  10.  Copper 


With  this  ax  were  found  four  very  flue  arrow-heads  (Fig.  12) ;  two 
knives  (Fig-  H  and  Fig.  13,  b) ;  aflnely  worked  spearhead  (Fig.  13,  a) ; 
and  a  very  fine  chipped  ceremonial  ornament  (Fig.  14,  a).  The  latter 
consists  of  a  dark  piece  of  chert,  with  two  wings  npon  each  side.  The 
base  and  point  are  a  modified  form  of  the  arrow-point. 

There  was  also  found  a  regular  mound  pipe  made  of  a  soft,  white  stone, 
very  much  decayed  (Pig.  14  b.)  The  articles  that  were  buried  with 
these  two  persons  are  all  represented  in  Figs.  11, 12, 13,  and  14.  A 
little  southeast  of  the  heads  of  these  skeletons,  at  a  distance  of  about 
8  or  10  feet,  at  the  point  marked  t,  in  Fig.  8,  was  found  another  skele- 
ton in  a  sitting  posture.    Judging  fb^m  the  character  of  the  bones  and 
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skull,  this  was  probably  a  wouian.    Those  bones  which  extended  apvard 
into  the  hard  dirt  are  in  an  excellent  state  of  prea^vation. 


FiO.  13.  Spur-head  idi]  knlvn,  frommDDudnrH'XaplH.ID. 

Those  in  contact  with  the  snnd  were  much  decayed.    The  skull  ns 
broken  to  pieces;  yet  with  patience  it  was  restored.  The  bones,  both  ofthe 
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BkuU  and  other  parts  of  the  skeleton,  are  clean  and  white — even  the 
spongy  ends  of  the  femora  and  other  bones  being  perfect. 

Besting  against  the  skull  of  this  skeleton,  with  the  jraiut  downwards, 
was  fonnd  a  fine  wroaght  bone  awl  (Fig  15,  a).  Unfortunately  the  point 
was  broken  off,  and  it  was  probably  deposited  in  the  mound  in  the  con- 
dition in  which  it  waa  fonnd.  The  portion  recoTered  was  probably 
placed  in  tbe  hand  of  the  person  at  the  time  of  burial.  This  awl,  together 
with  five  or  six  others  of  somewhat  similar  character  found  in  the  same 


a  h,  full  size. 

Fio.  U.  Pipe  ind  flaked  onuusrat.  ftom  mnand  onrlTaplH,  HI. 

moand,  were  all  made  of  the  metatarsal  bones  of  the  elk  (CervvB  cana- 
deTttia).    The  one  marked  a  in  Fig  15,  is  9^  inches  lonfr,  and  was,  when 


perfect,  about  10  inches  loug.    The  metatarsal  bone  was  split  down 
throngh  the  center  and  tbe  implement  made  of  one  of  the  halves.    It  is 


finely  polished  and  is  so  well  preserved  that,  with  tbe  point  restored,  it 

would  be  aa  nsefnl  an  implement  as  it  was  the  day  it  was  mannfactnred. 

Aroand  the  cirpnmference  of  the  lower  end  are  cut  twenty-six  notches. 

The  {tart  of  the  bone  selected  for  these  implements  and  tbe  method  of 
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their  mannfaotore  are  sliovn  in  Fig.  17,  which  represents  the  end  of 
tiie  metatarsal  bone  of  the  elk 
found  in  monad  Xo.  6.  A  wedge 
was  driven  into  the  opening  at  tlie 
end,  and  the  bone  split  in  two  alone 
the  middle  line,  each  half  afterwud 
being  converted  into  an  implemeot 
by  scraping  and  rubbing.  Ten  or 
De  of  elk.  ftom  mound  neM  HapiM,  DL  twelve  of  these  large  boue  awls  were 

found  in  mound  No.  1,  sticking  in  the  sand  around  a  single  skeleton. 

One  of  these  is  painted  red  and  retains  its  brilliant  color. 
A  small  bone  awl,  represented  in  the  following  cot,  half  size,  was  found 

in  mound  No.  16. 


i 

Tia,  18.  Bona  tm\,  tnia  moand  dmc  Naplea.  Dl. 

LjriDg  at  right  angles  to  the  two  skeletons  already  described  in  mound 
No.  3  were  six  or  eight  others,  all  with  their  feet  to  the  west,  except  one, 
which  was  at  least  15  inches  below  the  surface  sand,  stretched  out  at 
full  length,  with  the  head  to  the  northwest  and  feet  to  the  southeast 
yo  object  of  any  kind  was  found  with  these  skeletons.  The  bones  were 
greatly  decayed,  and  the  skulls  so  far  gone  as  to  render  the  fragments 
almost  worthless  for  any  sctentiBc  purposes.  The  posterior  porrions  had 
been  much  distorted,  probably  by  the  pressure  of  the  earth.  The  frag- 
mentary frontal  of  one  bone  is  remarkable  for  theheavysnperciliary  ridges 
and  retreating  forehead,  while  another  has  the  bone  of  the  nose  almost 
perfect,  showing  the  feature  to  hare  been  very  prominent.  The  latter 
specimen  is  very  similar  in  this  particular  to  Fig.  65  in  Foster's  "Prehis- 
toric Races."  The  comparison  of  the  Dunleith  mound  skull  with  the 
Neanderthal  skull  in  that  figure  seems  to  be  very  unfair  to  the  former. 
By  elevating  the  posterior  portion  of  the  fragment  until  the  skull  as- 
sumes a  normal  position,  the  difference  between  it  and  the  Neandeitbal 
specimen  will  be  found  to  be  very  great. 

No  animal  bones  or  fragments  of  them  were  found,  and  no  evidence 
of  any  funeral  feast  or  any  funeral  ceremony  in  which  flre  was  used. 

Mound  No.  4  was  opened  by  sinking  a,  shaft  about  8  feet 
square  in  the  center  several  feet  below  the  original  surf^c 
Nothing  was  found  but  a  few  fragmentary  human  boue.s 
greatly  decayed  and  one  fine,  white  chert  arrow-point,  rep. 
resented  in  the  following  figure  (half  size) ; 

llonnd  No.  5  was  opened  bat  nothing  found.    Theearth^ 
in  mound  No.  4  was  of  the  same  character  as  that  in  No.  :i}' 

The  oval  mound,  No.  1,  was  explored  in  April,  1881  by 
beginning  a  trench  at  the  north  end  and  carrying  it  to  the  ^ 

original  sur&ce  and  through  to  the  south  end.  Lateral  F10.U.  Chan  •^ 
trenches  were  opened  at  intervals,  and  from  these  and  the  ^^^S^st 
main  one  a  complete  exploration  was  made  by  tunneling,    *^'*°'- 
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Near  the  center  of  the  moand  a  single  skeleton  was  fonnd  in  a  sitting 
position,  imd  no  objects  were  about  it  except  a  single  sea-shell  resting  in 
tbe  earth  juBtoTer  the  head,  and  a  number  of  the  bone  awla  already  de- 
scribed sticking  in  the  sand  around  the  skeleton.  The  iiidividnal  bad 
been  seated  npou  the  sand,  tbese  awls  stnuk  aroand  him  in  a  circle,  i  or 
5  inches  in  the  sand,  and  the  work  of  carrying  dirt  began.  When  the 
monnd  had  been  elevated  about  6  inches  above  the  bead,  tbe  shell  was 
laid  on  and  tbe  work  eontinned.  Although  the  many  perfect  bone  imple- 
ments found  in  this  mound  fully  repaid  the  expense  and  labor  of  ex- 
ploration, some  disappointment  was  felt,  since,  from  the  size  and  beauty 
of  outline  of  the  mound,  we  expected  some  fine  discoveries  in  tbe  way 
of  pipes,  copper  axes,  &c.  This  mound  was  raised  to  about  the  height 
of6  feet  with  hard  clay,  and  then  finished  with  sand.  The  skeleton  was 
about  10  feet  below  tbe  surface.  The  shel),  a  fine  specimen  of  Pyrula 
pervema  with  the  inner  wborls  removed,  so  as  to  be  used  for  a  drink- 
ing cup,  is  represented  in  the  following  figure : 


Tia.  20.  Tfrnla  dflnklng-onp.  rrom  DKHUid  dbu  Ifapla^  TO. 

Honnd  Ko.  G,  upon  tbe  river  bank,  is  the  finest  in  the  vicinity.  It 
is  a  truncated  cone,  abont  136  feet  in  diameter  at  the  base,  15  feet  high, 
and  30  feet  across  tbe  top.  It  is  perfectly  symmetrical,  and  from  tbe 
success  in  the  mounds  upon  tbe  high  ground  great  hopes  were  enter- 
tained of  this,  thoogh  the  anticipations  were  not  realized,  yet  what 
was  found  and  the  information  we  obtained  fblly  paid  the  expense  of 
opening  tbe  monnd.  THe  character  of  the  earth  was  the  same  as  that 
found  in  monud  No.  3,  but  still  much  harder.  More  than  once  the 
workmen  had  to  take  their  steel  picks  to  the  blacksmith  shop  and  have 
them  dressed.  It  was  impossible  to  nse  the  spade  or  shovel  until  tbe 
original  surface  was  struck.  Tbese  mounds  were  intended  as  endnring 
monnments  to  tbe  dead,  and  for  that  reason  were  not  built  of  the  sur- 
face loam,  or  sand,  which  would  soon  be  destroyed  by  n  ashing,  but  of 
clay,  and  do  doubt  a  part  of  the  workmen  engaged  in  their  erection 
were  employed  In  carrying  water  and  pouring  it  on  the  monnd  as  the 
work  progressed.  This,  with  the  constant  tramping,  would  account  for 
the  budness  of  the  material.    At  a  depth  of  7  or  8  feet,  bits  of  rude  pot- 
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teiy  were  encountered  now  and  then  all  the  way  down  to  the  bue  of 
the  mound.  Kone  were  found  of  sufficient  size  to  indicate  the  form  of 
the  vessels,  but,  as  they  uudoubtedly  were  made  by  the  people  who 
built  this  mound,  they  were  carefully  preserved.  The  material  and  ap- 
pearance of  these  specimens  are  precisely  those  of  specimens  found  in 
an  old  aboriginal  cemetery  on  the  bank  of  the  river  nearly  opposite 
the  mouth  of  McGee's  Greek.  (See  plat,  Fig.  1.)  The  outer  edge  of 
one  pot  was  ornamented  with  slight  notches  made  by  pressing  a  stick 
or  some  other  object  into  the  soft  clay.  Judging  from  the  fh^ment 
there  was  no  other  ornamentation  on  this  vessel.  Upon  the  inside, 
about  three-fourths  of  an  inch  firom  the  top,  at  intervals  of  about  1 
inch,  holes  were  made  nearly  through  the  vessel,  not  far  enough,  how- 
ever, to  cause  any  elevation  of  the  corresponding  portion  upon  the  outer 
surfaice,  as  is  the  case  in  another  fragment  from  this  mound.  The  latter 
is  ornamented  with  an  oblong  imprint  similar  to  those  in  Fig.  22,  e. 
Another  piece  from  this  mound  shows  a  part  of  some  figure  traced  upon 
the  surfiEtce,  but  the  fragment  is  too  small  to  determine  what  it  wa& 
When  near  the  base  of  this  mound  the  men  encountered  a  skeleton  ex- 
tended at  full  length  with  the  head  to  the  southeast.  The  bones  were 
so  greatly  decayed  that  not  even  the  fragments  could  be  removed. 

1^0  moisture  having  ever  penetrated  to  the  base  of  this  mound  since 
its  erection,  the  condition  of  these  bones,  as  compared  with  those  fiom 
mound  'So.  3,  was  looked  upon  as  an  indication  of  the  greater  age  of  the 
former.  Even  the  molars  were  so  decayed  that  they  could  be  crashed 
between  the  finger  and  thumb.  Yet  the  fallacy  of  such  testimony,  so 
often  quoted  by  explorers,  was  fully  demonstrated  by  finding  in  the  sand 
below  the  base  of  this  mound  a  perfect  skull.  A  shaft  about  10  feet 
square  was  sunk  to  the  original  sur&ce,  but,  except  the  scraps  of  pot- 
tery and  the  skeleton  referred  to,  nothing  was  fotind.  The  surface  line 
was  sharply  defined  as  the  mound  was  made  of  dark-colored  clay,  bnilt 
on  a  plain  of  red  sand.  Upon  encountering  this  red  sand  it  was  decided 
to  explore  the  whole  base  of  the  mound  by  tunneling,  which  was  done 
thoroughly  by  one  of  my  men  who  was  a  coal-miner.  With  a  little  lamp 
upon  his  cap,  and  with  short  shovel  and  pick,  he  went  everywhere  in  the 
sand  under  the  base  of  the  mound,  at  the  same  time  chipping  off  bom 
a  foot  to  18  inches  of  the  day  roof  over  his  head.  By  so  doing  it  was 
found  that  at  intervals  of  from  6  to  8  feet  all  over  the  base  of  the  mound, 
for  a  space  of  30  feet  in  diameter,  there  were  pockets  of  ashes  in  the 
sand;  that  is,  a  hole  about  2^  feet  wide  was  scooped  out  to  the  depth 
of  about  8  inches  and  filled  with  ashes.  In  these  ash  heaps  were 
found  numerous  fragments  of  bone,  many  of  them  split  in  that  pecn- 
liar  manner  practiced  by  savage  man  everywhere,  for  the  purpose  of 
obtaining  the  marrow.  In  these  ash  beds  were  also  found  ahumerosof 
the  wild  turkey  and  about  half  of  the  skull  of  a  skunk.  In  the  sand 
near  one  of  these  ash  beds  was  a  human  skull  almost  perfect  but  quite 
fragile.    By  the  exercise  of  great  care  in  handling  it  was  washed  and 
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corered  with  a  tbiu  solation  of  glne.  It  is  figured  below,  both  side  and 
back  view,  also  from  above,  Figs.  24,  e  and/,  and  26,  e.  There  was  also 
found  a  perfect  awl  or  piercing  iDstrument  (Fig,  15,  b),  made  of  the  left 
half  of  the  right  metatarsal  bone  of  the  elk  (Cervua  Canad^nna).  Apart 
of  the  larger  end  crumbled  a  little  after  bringing  it  to  the  air.  It  is  12^ 
inches  long,  and  would  have  been  an  effective  weapon  to  oee  in  close 
combat.  From  a  burial  moaud  ia  Tennessee  Dr.  Jones  took  a  needle, 
as  he  styles  it,  or  piercing  implement  measnring  14  inches  in  length,  * 
"It  bad''  he  states  "  been  fashioned  with  great  care  from  the  tibia  of 
the  American  deer,  and  was  probably  nsed  for  piercing  leather."  The 
larger  nomber  of  the  fragments  of  bone  found  in  this  Kaples  monnd 
were  those  of  the  deer. 

Mound  "So.  7  ia  within  60  feet  of  Xo,  6,  on  the  west.  It  is  now  of 
an  oblong  shape,  being  longest  from  north  to  south,  bat  this  is  due  to 
the  fact  that  the  western  half  of  it  has  been  removed  by  the  washing  of 
the  river.  This  monnd  was  opened  in  one  place  to  the  original  snrface 
but  nothing  was  found  at  the  time,  except  fragments  of  bones  split  in 
the  same  manner  as  those  in  monnd  Ko.  6.  Among  these  were  fragments 
of  the  linmerus,  tibia,  radius,  ribs,  and  vertebra  of  the  deer  ( Cervua  vir- 
ginianut.  The  humerus  and  femur  of  the  wild  turkey  were  found  intact, 
also  two  femora  of  the  beaver,  tbe  ulna  of  a  large  bird  not  identified, 


and  the  ulna  of  a  small  feline  probably  the  skunk.  AU  these  fragments 
were  found  mixed  with  ashes  and  pieces  of  charcoal,  indicating  plainly 
that  tUey  ore  the  remains  of  a  feast.  No  fragmentary  bones  were  met 
with,  and  nothing  to  indicate  cannibalism.  Of  the  other  mounds  of  this 
vicinity  only  one  was  explored.  This  was  No.  15,  which  is  alKiut  GO 
feet  in  diameter  and  6  feet  high.    A  shaft  about  S  feet  square  was  sunk 

{' ExptoraUont  of  Ikt  Aborigimal  Bemaint  Of  Tmint—tt.   B;  Joseph  Jooea  (.SmitAtonian 
CiMaM»HlioiM  lo  Ktuntltdgt,  vol.  XXII,  p.  61.) 
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to  the  original  le%'el,  developing  tbe  fact  that  it  was  a  bnrial  moDDd. 
The  bones  were  so  greatly  ilccayed  as  to  render  it  impoesible  to  preserve 
even  any  fragments  of  tbe  skulls.  Large  nnmbers  of  fragments  of 
pottery  were  foand,  bat  no  whole  vessels.  Tbe  material  and  tamj 
of  the  markings  resemble  those  of  specimens,  already  referred  to,  from 
the  old  cemetery  on  the  niargiti  of  the  river,  distant  aboat  300  yarda. 
Judged  from  tbe  fragments,  the  mfyority  of  tbe  vessels  wonld  hold 
about  2  j  gallous  each.  One,  however,  wag  not  maeb  larger  than  tbe  half 
of  a  coGoaunt shell  and  of  almut  the  same  shape,  Fig.  '21. 


© 


.y  tr^ft^eniM  fnim  niamid  nur  Kiplea,  HL 


It  is  of  a  dark  color,  about  one-qnarter  of  an  inch  thick,  symmetrically 
inade,  and  ornamented  with  lines  abont  the  sixteenth  of  an  inch  in  dqith, 
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aixaDged  as  to  form  small  lozenges  about  half  an  inch  in  length.  The 
spaces  so  ornamented  are  four  in  number,  large  at  the  top  and  tapering 
to  a  point  at  the  bottom,  ending  near  the  pointed  end  of  the  cup.  The 
smooth  intervening  spaces  form  a  four-pointed  star,  folded  over  the  bot- 
tom of  the  cup,  as  shown  in  the  cut.  The  preceding  figure  represents 
fragments  of  pottery  from  mound  No.  15.  The  pieces  a  and  c  are  each 
ornamented  with  figures  stamped  into  the  soft  clay.  One  fragment  from 
mound  No.  6  was  ornamented  with  a  similar  figure ;  also  several  frag* 
ments  from  the  ancient  cemetery  above  alluded  to. 

It  is  difUcult  to  determine  what  was  used  to  make  this  impression, 
but  it  must  have  been  something  of  vegetable  growth,  serving  as  a 
natural  stamp.  From  the  character  of  the  imprints  on  the  fragment 
from  mound  No.  6,  it  seems  that  the  stamp  was  somewhat  pliable,  as 
some  of  the  figures  seem  distorted.  The  pottery  must  have  been  de- 
signedly broken  and  deposited  in  mound  No.  15,  as  no  whole  vessels 
were  found  and  not  enough  fragments  of  any  one  to  restore  it.  From 
a  careful  examination  of  fragments  from  the  mounds,  as  well  as  those 
from  the  ancient  burial-place,  it  has  been  x>ossible  to  determine  the  size 
and  form,  of  many  of  them.  The  most  usual  size  held  from  2^  to  3  gal- 
lons, and  was  shaped  as  in  the  accompanying  cut,  restored  from  frag- 
ments found  in  mound  15. 


i 


Fxo.  33.  Pottery,  from  moand  neiir  Naples,  Ul. 

Fragments  from  mound  No.  6  measure  at  the  rim,  one  9  inches  and 
another  about  6,  while  those  from  mound  15  give  the  following :  lOf 
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inches,  10^,  9^,  8f ,  and  6^ ;  and  specimens  from  the  ancient  burial-pkoe 
give  diameters  of  20, 14^,  12, 9^,  8,  and  5  inches,  respectively.  The  bead- 
like dots  aroand  the  margin  of  Fig.  23  indicate  holes  punched  from  the 
inside  of  the  vessel  at  intervals  of  about  three-fonrths  of  an  inch,  made 
with  the  end  of  a  round  stick  about  the  size  of  a  lead-penciL  The  dots 
upon  the  outside  indicate  corresponding  elevations  made  by  the  point  of 
the  stick  being  pushed  nearly  through.  This  method  of  ornamentation 
was  found  ux>on  specimens  in  mounds  Nos.  6  and  15,  in  specimens  from 
the  ancient  cemetery,  and  in  fragments  found  on  an  old  village  site,  3 
miles  west  of  Winchester. 

The  theory  of  a  uniform  typical  skull-form  for  all  the  nations  of  the 
New  World  presented  by  Dr.  Morton  in  his  great  work  Crania  Ameri- 
cana^ so  ably  seconded  by  Dr.  Nott  in  Types  of  Mankind  indorsed  by 
Humboldt,  and  for  a  time  acquiesced  in  by  American  ethnologists,  first 
challenged  by  Professor  Betzius  in  1859,*  and  again  by  Dr.  Daniel  Wil- 
son in  1862,t  may  now  be  considered  to  have  been  completely  over- 
thrown. 

It  may  be  safely  said  that  examples  of  all  the  various  forms  which  the 
mania  for  skull  classification  has  distinguished  may  be  found  among 
the  various  tribes  of  the  New  World  yet  living,  as  well  as  in  crania  ex- 
humed from  the  ancient  burial-places  of  extinct  tribes. 

Although  the  material  for  generalization  is  yet  scanty,  the  same  may 
be  affirmed  of  the  mound-builders  and  stone-grave  race.  The  plan  here- 
tofore followed  in  attempting  to  establish  a  typical  skull-form  both  for 
the  modem  Indian  and  the  mound-builders  is  wholly  unsatisfactoiy  and 
fallacious.  Let  us  assume  an  experiment  exceeding  in  magnitude  any- 
thing yet  attempted  in  that  line,  for  upon  the  theory  adopted,  the  greater 
the  number  of  skulls  examined  the  more  the  probability  that  the  typical 
form  ascertained  is  the  correct  one;  and  if  we  find  this  experiment  open 
to  great  sources  of  error  which  we  have  no  means  of  eliminating,  we 
may  safely  conclude  that  the  attempts  made  upon  a  much  smaller  scale 
have  failed  to  furnish  us  any  reliable  information.  Let  us  take  one 
thousand  skulls,  ten  skulls  from  each  of  one  hundred  tribes  scattered 
from  Hudson's  Bay  to  Patagonia.  We  tabulate  all  the  various  meas- 
urements, longitudinal,  parietal,  frontal,  vertical,  &c,and  by  this  means 
strive  to  obtain  a  typical  skull.  It  may  be  that  not  five  of  the  whole 
number  conform  to  this  type,  and  it  may  be  that  each  of  tJiese  belonged 
to  one  tribe.  In  attempting  thus  to  establish  a  typical  skull-form  fi^  a 
hundred  tribes  we  assume  a  fact  which  does  not  exist,  viz,  that  there  is 
an  average  uniformity  in  the  skull-forms  of  the  various  hundred  tribes, 
or,  in  other  words,  that  the  average  variation  of  skull-forms  is  the  same 
in  all  these  tribes.  Secondly,  we  assume  that  the  ten  skulls  taken  reiv 
resent  fairly  the  variations  of  skull-forms  in  the  particular  tribe.  This 
may  be  true  or  it  may  not.    For  example,  ever}'  skull  obtained  may,  by 

*  Smithsonian  Rtpori,  1859,  p.  264. 
,        t  Ilnd,  1862,  p.  240  et  aeq. 
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accident,  belong  to  tbe  brachycephalic  type,  while  the  skulls  of  the 
tribe  may  be  equally  divided  between  that  form  and  the  dolichocephalic 
With  these  facts  before  us  examine  any  table  of  measurements  yet  made 
of  American  crania  and  calculate  the  chances  dt  error.  There  are  not 
in  all  the  public  and  private  collections  fifty  undoubted  mound-builder 
skulls,  assuming  that  the  builders  of  the  great  mounds  and  earth- works 
were  a  different  race  from  the  modem  Indian.  With  a  view  of  ascer- 
taining the  probable  number  of  such  skulls  in  the  country,  in  January, 
1880,  the  author  mailed  a  circular  letter  to  a  large  number  of  private 
individuals  and  public  institutions,  about  seventy  in  all,  requesting  an- 
swers to  two  questions : 
1st.  How  many  genuine  mound-builder  skulls  are  in  your  collection t 
2d.  How  many  that  are  supposed  to  be  mound-builder  skulls  t 
In  a  very  large  majority  of  the  cases  the  answer  to  even  the  second 
question  was  '^not  oneP  while  the  exception  was  rare,  indeed,  where 
persons  claimed  to  be  in  possession  of  skulls  of  the  first  character. 
The  four  greatest  public  collections  are  the  Academy  of  Science^  Phila- 
delphia; the  Smithsonian  ln8titutio9i,  at  Washington  i  the  Peabodf  InaU* 
tutCy  Cambridge ;  and  the  Davenport  Academy  of  Sciencej  in  Iowa. 
In  these  public  collections  are  many  labeled  mound-skulls,  simply 
frt>m  the  fact  that  they  came  fit>m  the  base  of  a  mound,  without  any 
reference  to  its  size  or  other  articles  taken  from  IL  In  estimating 
the  number  of  undoubted  mound-skulls,  those  of  this  character  are  ex- 
cluded. Assuming  a  difference  in  the  race  who  built  the  great  mounds 
and  earth-works  of  the  Mississippi  Valley  and  the  modem  Indian,  a 
skuU  taken  fit>m  a  mound  of  this  character  may  belong  to  the  one  or 
the  other.  Applying  the  test  suggested  in  the  circular  above  alluded 
to,  which  is  the  best  the  nature  of  the  subject  will  admit  of,  that  is,  ^<to 
only  class  as  genuine  those  that  are  found  in  connection  with  other  ob- 
jects that  unquestionably  belonged  to  the  mound-builders,"  the  number 
of  genuine  motmd-builder  skulls  is  reduced  by  two-thirds.* 

Dr.  Foster  fell  into  a  grave  error  when  he  classed  as  ^^  authentic  skulls 
of  the  mound-builders"  those  obtained  fit>m  low  mounds  on  the  banks 
of  the  Des  Plaines  Biver,  of  IllinoiB.  These  mounds  were  elevated  only 
about  ^<2^  feet  above  the  surrounding  plain,"  and  no  objects  were  found 
in  the  mounds  which  are  looked  upon  as  peculiar  to  the  mound-builders. 
Yet  he  classes  these  skulls  as  genuine  mound-builder  remains,  figures 
some  of  them  in  his  work ;  and  in  the  winter  of  1869-1870  presented  to 

*  Dr.  J.  F.  Snyder,  a  gentleman  who  has  devoted  a  great  deal  of  thought  to  thit) 
aabject,  saggeste  that  "  this  test  appean  very  nnsatUfactory,  for  the  difficalty  of  dis- 
tingniahing  'objects  that  nnqneationably  belonged  to  the  Bo-oalled  moand-bnilders' 
ia  neoeeearily  as  great  aa  to  distinguiah  their^rania."  The  force  of  thia  oriticiam  is 
admitted ;  yet  if  we  find  a  akull  at  the  baae  of  a  great  monnd,  and  with  it  copper 
axes,  pipes  with  the  pecnliar  curved  baae,  and  such  articlea  aa  were  found  by  Squicr 
and  Davis  in  the  mounds  of  Ohio,  we  may  safely  assume  that  the  mound  was  built  by 
the  same  race  that  erected  those  of  similar  character  in  which  similar  articles  were 
ibnnd. 

H.  Mis.  26 46 
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the  Ohicago  Academy  of  Sciences  '^  the  generalization  as  to  the  foimer 
existence  on  this  continent  of  an  anomalous  race,  characterized  by  a 
remarkably  depressed  forehead."  * 

Judge  Force  suggests  that  ^^  Dr.  Foster's  argument  is  very  good, 
but  he  failed  in  the  first  step }  he  failed  to  get  crania  of  the  mound- 
builders."  t 

Dr.  E.  H.  Davis  remarked  before  the  American  Ethnological  Society 
in  1859,  that  ^^  in  more  than  one  hundred  mounds  opened  by  Mr.  Squier 
and  himself,  they  had  found  only  one  or  two  skulls  in  good  preserva- 
tion." { 

The  assumption  of  the  existence  of  a  typical  mound-skull  implies  that 
there  was  one  homogeneous  race,  or  tribe,  that  built  all  the  great  mounds 
and  earth- works  everywhere  in  the  Mississippi  Valley,  or  that  tiie  mounds 
were  the  work  of  various  tribes,  and  that  the  typical  skull  of  each  separate 
tribe  was  the  typical  skull  of  every  other  tribe.  The  first  hypothesis  is 
wholly  untenable*  The  variation  in  form  of  these  earth- works  would 
indicate  that  they  are  the  work  of  different  peoples.  The  peculiar  char- 
acteristic of  the  Ohio  works  is  the  great  squares  and  cirolee  nowhere 
else  found  of  such  magnitude  or  in  such  numbers ;  while  that  of  Wis- 
consin is  in  the  wonderful  animal  efBgies,  spread  out  like  picture-writiBg 
upon  a  grand  scale  on  the  prairies  and  in  the  central  and  southern  por- 
tions of  the  vast  valley.  These  works  culminated  in  great  ieoealUj  such 
as  the  great  mound  at  Gahokia  and  that  of  Seltzertown,  in  Mississippi 
I  know  that  it  has  generally  been  accepted  without  much  investigation 
that  the  center  of  this  widespread  race  was  in  Ohio,  and  that  the  wonder- 
ful animal  mounds  of  Wisconsin  were  the  work  of  the  same  people,  bailt 
probably  as  a  pastime  as  they  went  to  and  returned  from  the  copper 
mines  on  Lake  Sui)erior.  This  is  wholly  unwarranted  by  the  fiicta. 
Mound-building  upon  the  scale  of  these  great  earth-works,  anywhere 
in  the  Mississippi  Valley,  was  a  slow  and  laborious  process.  The  exten- 
sive earth- works  of  Ohio  were  erected  by  a  people  who  lived  on  them 
and  about  them.  The  same  m&y  be  said  of  the  animal  mounds  of  Wis- 
consin. The  erection  of  such  magnificent  works  of  art^  considering  the 
stage  of  the  civilization  of  the  workmen,  far  beyond  the  borders  of  their 
territory,  where  they  would  never  be  seen  by  members  of  their  own 
tribe,  except  by  those  engaged  in  commerce  or  on  the  war-path,  is  in- 
credible. The  great  burial  mounds  on  the  banks  of  the  Illinois  and 
other  tributaries  of  the  Mississippi  contain  the  bones  of  those  who  Uved 
in  the  vicinity,  and  the  wonderful  teoedlli  in  the  center  and  south  were 
erected  in  the  midst  of  the  homes  of  their  builders.  The  fact  that  the 
mounds  of  Ohio  were  first  explored,  and  the  result  of  that  exploration 
given  to  the  world  in  a  magnificent  volume  by  the  Smithsonian  Institn- 
tion,  is  one  of  the  reasons  why  that  locality  has  been  frequently  spokei 

*  PnkUtorio  Baoet,  pp.  275, 888. 

ilndians  of  OMo,  &c., p. 64. 

t  Hial.  Mag<uin€,  vol.  Ill,  p.  264. 
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of  as  the  great  center  of  the  population  of  the  monnd-bnilders.  The 
fact  is,  it  was  a  great  center  of  an  ancient  population.  Wisconsin  was 
another  great  center  of  another  popalation,  while  Southern  Missoari  was 
BtiU  another  great  center  of  a  different  population,  judging  them  by  the 
character  of  the  mounds  and  the  works  of  art  found  in  them.  Tennessee 
may  be  considered  as  another  center  of  a  distinct  population ;  and  we 
have  no  reason  to  believe  that  one  of  these  was  more  densely  populated 
than  another. 

Having  shown  that  belief  in  the  existence  of  one  uniform,  homoge- 
neous race  with  a  common  skull-form,  all  over  the  Mississippi  Yalleyi  is 


e  f 

Flo.  34.  Koand-lmflden'  sknlla,  ftom  moimd  near  Naptot,  m. 

wholly  untenable,  in  order  to  warrant  us  in  still  looking  for  the  typical 
mound  skull  we  must  assume  either  absolute  uniformity  of  forms  be- 
longing to  each  tribe,  or  uniformity  in  variation,  and  that,  from  one  or 
the  other  of  these  causes,  the  typical  skull  of  one  tribe  was  the  typical 
form  of  every  other.  The  first  of  these  latter  hypotheses,  absolute  uni- 
formity of  skull-form,  has  never  been  found  existing  in  a  single  tribe, 
and  it  would  be  a  miracle  to  find,  not  only  uniformity  in  a  single  tribe 
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of  these  ancient  monnd  people,  but  that  the  same  nniformitj  extended 
tbioagh  all  the  varions  tribes.  Oomx>elled  to  abandon  the  idea  of  a  hd- 
gle  widespread  people  for  whom  we  can  assign  a  typical  skull,  and  eom- 
pelled  to  relinqnish  the  idea  of  absolate  nniformity  of  skoll-fonns  in 
nnmerons  tribes,  we  are  driven  to  the  only  remaining  hypothesia— that 
of  nniformity  in  variation  in  the  various  tribes;  andlthbkk  it  can  easfly 


Fig.  85.  CnnlA  from  motindB  neftr  Naples,  ni. 

be  shown  that  the  probabilities  of  the  existence  of  such  fiict  are  very 
slender. 

Lieut.  W.  H.  Dall  *  has  perfectly  expressed  my  ideas  in  regard  to  Tan* 
ability  of  skull-forms,  and  the  difSculties  in  attempting  to  establish 
typical  forms. 

This  '<  factor  of  individual  variation  ^  is  strikingly  illustrated  by 
the  two  skulls  taken  from  mound  No.  3,  at  Naples,  the  one  a  very 
brachycephaJic  and  the  other  a  dolichocephalic  skidl,  undoubtedly  of 


*  On  8ucof99ion  in  shell-heapi  of  the  Aleutian  Ulands,  in  ContHHOani  to  North  Amerien 
JSthnologyf  vol.  1,  pp.  70^  71. 
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the  same  people  who  built  the  mounds,  as  there  is  not  a  iK>8sibility  that 
either  oonld  have  been  an  intmsive  burial.  These  skoUs  are  shown  in 
Fig.  24)  a  and  e  side  views,  and  b  and  d  back  views;  and  in  Fig.  26,  a 
and  e  top  views. 

The  vast  difference  between  these  two  skulls  can  only  be  understood 
by  an  examination  of  them,  and  no  better  illustration  could  be  found  of 
the  futility  of  attempting  to  establish  a  typical  form  for  the  moundr 
builders. 

In  figure  25,  a  is  the  skull  of  a  modem  Indian  buried  just  below  the 
snx&ce  in  a  mound  in  the  town  of  Meredosia,  5  miles  from  Naples,  and 


Flo.  30.  Mound  onmlAi  tnm  momidi  near  KaplM,  HI. 

is  only  figured  here  for  comparison  with  the  others.    It  is  a  short,  wide 
skull,  and  admirably  corresponds  with  the  ideal  Indian  skull  of  Dr. 
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Morton,  o  is  a  remarkably  distorted  sktdl  firom  a  low  mound  on  the 
blnflGs  3  miles  west  of  Winchester.  The  cat  accurately  indicates  the 
side  view,  bat  the  distortion  sideways  cannot  be  shown  by  a  figore. 
The  top  of  this  remarkable  specimen  is  shown  in  Fig.  26^  d. 

It  is  not  pretended  that  this  sknll  belonged  to  the  same  people  who 
boilt  the  Naples  moands.  Indeed  from  the  decayed  condition  of  the 
Faples  specimens,  protected  as  they  were  tcom  moistore,  we  may  safely 
B^  that  a  sknll  boried  at  the  same  time  only  3  feet  below  the  sni&ce 
woald  have  completely  disappeared.  Any  one  who  has  ever  made  and 
tabulated  the  nsual  measurements  of  half  a  dozen  skulls  must  have  been 
conscious  of  the  fact  that  tben^  measurements  are*  as  inadequate  as 
wood-cuts  to  indicate  differences  in  forms  instantly  recognized  by  the  eye. 
For  example,  exactly  the  same  parietal  diameter  may  exist  in  a  sknll 
perfectly  symmetrical  as  in  one  greatly  distorted ;  or  again,  exactly  the 
same  occipito-fh)ntal  circumfereDce  may  exist  in  a  low,  dolichocephalic 
skull  and  a  brachycephalic  one  with  elevated  vertex,  or  the  horizontal 
circumference  be  identical  in  a  round  head  and  a  long  one.  I  have 
figured  three  undoubted  mound  skulls  and  three  more  modem  ones,  and 
below  fhmish  a  table  of  the  most  usual  measurements,  with  but  little 
expectation  that  those  who  read  this  article  i|ill  get  any  dear  idea  of 
the  vast  difference  in  some  of  these  skulls,  differences  which  can  only 
be  appreciated  by  examination  of  the  skulls  themselves. 

To  show  the  great  difference  in  a  side  view  of  two  skulls,  taken  from 
tbe  same  mound,  the.  outlines  of  both  are  given  in  the  same  cut,  Fig.  27. 

The  dotted  line  represents  the  sknll 
marked  No.  2,  and  the  other  outline,  sknll 
No.  1,  both  from  mound  No.  3.  For  the 
purpose  of  still  further  elucidating  the  var- 
iations in  these  forms,  the  following  table 
of  measurements  of  three  of  the  Naples 
mound  skulls  and  one  skull  of  a  modem  In- 
dian is  appended,  the  latter  taken  by  me 
rio.27.  oattiBMofiDoiuidoniiiA.  fro™  near  the  the  sui&ce  of  a  mound  in 
the  town  of  Meredosia  6  miles  north  of  Naples. 


L.  D. 

P.  D. 

V.  D. 

F.  D. 

LK.A. 

LK.L. 

O.F.A. 

H.C. 

Mo<l«m  Tndtfta 

8.88 
6.06 
6.06 
7.086 

6.58 
6.05 
6.25 
&06 

&25 
6.16 
5wl6 
6^41 

4.75 
4.75 
4.75 
6 

14.26 
18.66 
14.16 
14.16 

5wl6 
6.16 
&41 
6^006 

18.08 
18^16 
18.66 
14.006 

10.9 

Ifonnd-bnUder  (moand  Ko.  6) 

Moond-biillder  (mound  Ko.  8) 

Hoond-bnildar  (moqod  Ko.  8) 

IITS 
18.M 

as.M 

Many  writers  have  spoken  of  the  soundness  of  teeth  of  the  monnd* 
builders.  Dr.  T.  S.  Sozinsky*  says:  <^  The  dental  profession  was  un- 
known to  the  mound-builders,  and  they  had  no  need  for  it ;  for  toothache 
and  all  such  diseases  were  troubles  with  which  they  were  but  v^y  little 


*  ''The  teeth  of  the  Monnd-BnildezB.'*    Denial  Comot,  vol.  90,  p.  490. 
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acquainted.''  Dr.  Farqaharson  *  mentions  the  invariable  sonndness  of 
teeth  in  the  remains  fonnd  in  the  Davenport  monnds.  The  fallacy  of 
drawing  general  conclusions  from  insufficient  data  is  well  proven  by 
snch  statements.  A  few  mounds  were  opened  in  the  vicinity  of  Kansas 
Oity,  and  all  the  teeth  found  were  sound,'  and  the  general  statement  is 
at  once  made  that  diseased  teeth  were  unknown  to  the  mound-builders. 
Dr.  J.  J.  B.  Patrick,  of  Belleville,  111.,  who  has  had  a  fine  opportu- 
nity for  observation,  says :  ^^  It  is  the  exception  to  find  a  sound  set  of 
teeth.  .  •  .  The  marks  of  alveolar  abscess  are  common ;  loss  of 
molars  and  bicuspids  are  frequent,  with  complete  absorption  of  the  sock- 
ets." t  The  writer's  observations,  which  have  been  limited,  accord  ex- 
actly with  those  of  Dr.  Patrick.  The  lower  jaw  belonging  to  skull  No. 
2,  from  mound  No.  3,  shows  an  alveolar  abscess  under  the  second  molar 
upon  the  left  side,  and  loss  of  all  the  molars  upon  the  right,  with  com- 
plete absorption  of  the  alveolar  processes.  The  second  molar  upon  the 
left  was  diseased,  a  cavity  extending  entirely  through  the  crown.  In 
this  specimen  there  was  no  complete  loss  of  teeth  before  death,  but  the 
second  and  third  molars  upon  the  right  side  are  badly  decayed,  and  while 
Dr.  Sozinsky's  statement,  that  <';the  dental  profession  was  unknown  to 
the  mound-builders,"  probably  was  quite  correct,  yet  the  owner  of  these 
teeth  could  vouch  for  the  fact  that  at  least  one  of  their  number  knew 
what  it  was  to  have  the  toothache.  The  teeth  of  all  the  specimens  found 
are  worn  quite  flat  upon  the  crowns,  and  this  remark  applies  to  the  cus- 
pids and  bicuspids  of  all  the  specimens  found  except  one.  Dr.  Patrick, 
in  the  paper  above  quoted  from,  says  he  has  but  ^^  two  skulls  in  which 
the  front  teeth  lap  over  each  other ;  in  all  the  other  cases  the  masticat- 
ing surface  of  the  upper  jaw  fits  perfectly  that  of  the  lower,  and  so  with 
all  the  teeth  that  are  not  missing.  The  incisor  teeth  do  not  lap,  but  im- 
pinge on  each  other'at  their  cutting  edges  like  the  molars,  and  are  worn 
quite  flat,  so  that  when  we  look  along  the  surface  of  mastication  we  per- 
ceive that  it  is  almost  a  perfect  plane."  This  is  an  exact  description  of 
nearly  every  specimen  from  these  Naples-mounds,  there  being  but  a  sin- 
gle one  (No.  164)  in  which  the  incisor  teeth  are  chisel-shaped  like  those 
of  our  own  race.  This  form  of  the  front  teeth  is  not  peculiar  to  the 
mound-builders,  but  is  characteristic  of  savage  races  generally.  The 
disuse  of  the  front  teeth  for  the  purpose  of  severing  mouthfuls  of  food 
from  the  mass,  consequent  upon  the  use  of  the  knife  and  fork,  together 
with  change  of  food,  has  materially  modified  the  process  of  mastication 
and  the  form  of  the  teeth.| 
From  the  authorities  cited  it  will  be  found  that  the  ancient  Peruvians 

*  Smitkiomian  B^ort^  1874,  p.  363. 

t  Denial  FalladU$t  a  paper  read  before  the  HiBBoaii  Dental  Aaaociation  by  Dr.  John 
J.  B.  Patrick,  pp.  8, 9. 

t  Upon  the  teeth  of  sarage  races,  eee  D'Orbigny ;  L^Homme  AmSiieainf  vol.  1,  p.  128 ; 
Flit^i  CMpBf  p.  62,  note;  Morlot,  in  SmUh^onian  Report^  1860,  pp.  312,  313;  Indige- 
nous Bacee,  p.  297;  Lnbbock's  Prehittaric  7%me8,  p.  538 ;  Bancroft's  Natitfe  Baoes,  vol  1, 
pj^.^,  46^  163;  Wilson's  PrehUtarie  3faii,2d  ed.,  pp.  454,  455. 
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anfl  Egyptians,  tlie  primitive  men  of  Denmark  and  Great  Britain  weie, 
and  that  modem  savage  races  still  are,  characterized  by  this  peculiar 
form  of  the  front  teeth,  and  from  these  facts  in  advance  we  might  have 
foretold  the  form  of  those  of  the  monnd-bnilders* 

Having  folly  described  these  monnds  and  their  contents,  so  fiir  as  e»- 
plored,  it  only  remains  to  ofGer  some  general  odndaaions  as  to  the  chav- 
acter  and  habits  of  the  people  who  bnilt  them.  There  is  no  evidenee 
that  the  mounds  numbered  1,  2,  3,  4,  and  5  were  built  by  the  same  peo- 
ple who  erected  Nos.  6  and  7 ;  for,  except  the  finding  of  bone  awls  simi- 
lar in  form,  made  from  the  metatarsal  of  the  elk,  there  waa  nothing 
common  to  the  two  groups.  It  is  true  that  Nos.  1, 2, 3,  and  4  of  the  first 
group,  No.  6,  and  probably  7,  of  the  second,  were  all  burial  moonda, 
yet  the  funeral  ceremonies,  as  indicated  by  Nos.  3  and  6,  were  wholly 
different.  It  is  clear  that  one  distinguished  man  of  the  tribe  was  buried 
in  mound  Na  3,  and  that  the  other  persons,  twelve  or  thirteen  in  nnifr- 
ber,  were  sacrificed  to  go  with  him  to  the  land  of  souls.  In  a  cirde 
around  his  feet  were  placed  the  most  valuable  of  his  possessmia,  under 
the  belief  they  would  be  of  use  to  him ;  beside  him  was  placed  his  wife) 
near  him  in  a  sitting  posture  his  sister  or  some  other  near  female  rela^ 
tive,  and  at  his  head  half  a  score  of  his  most  trusty  attendants.  Even 
the  laborers  assisting  in  the  exploration  seemed  to  understand  that  this 
man  was  the  one  important  personage  over  whom  this  monument  waa 
erected.  There  were  no  broken  or  split  animal  bones,  no  diaicoal,  and 
nothing  else  to  indicate  a  funeral  feast.  With  the  exception  of  the  single 
bone  awl,  no  object  was  found  near  any  of  the  skeletons,  except  at  the 
feet  of  the  one  named ;  and  the  skeleton  of  this  one,  and  that  of  her  al- 
luded to  as  his  wife,  were  deposited  on  a  little  hillock  of  sand^  while  those 
at  their  heads  were  apparently  laid  on  and  against  its  sloping  sides.  The 
bones  and  skull  indicated  a  man  of  great  age,  whichls  confirmed  by  the 
character  of  the  teeth,  several  of  them  being  badly  decayed,  and  in  one 
place  the  alveolar  processes  completely  absorbed*  Again,  the  burial  of 
the  remarkable  stone  disk  with  the  human  hand  inscribed  upon  it,  an 
object  requiring  long  and  patient  labor  in  its  manufaietare,  also  pointa 
to  the  importance  of  this  personage. 

As  before  remarked,  the  funeral  rites  practiced  by  the  people  who 
built  mounds  Nos.  3  and  6  seem  to  have  been  wh<dly  diflferent.  In  the 
latter  case  there  is  evidence  of  a  great  funeral  feaat  upon  the  flesh  of 
the  deer,  the  elk,  the  wild-turkey,  the  skunk.* 

In  the  use  of  fire  and  the  careful  deposit  of  the  ashes  in  little  pockets 
scooped  out  of  the  sand,  there  is  no  evidence  that  any  of  these  Napks 
mound-builders  were  ^<  an  agricultural  x>eople.''  The  weapons  deposited 
with  their  dead  are  those  used  in  war  and  the  ehase,  and  are  very 

*Lawson  (Dfnoription  of  K  CarollMa,  p.  197)  says  of  the  skimk :  ''The  Indians  love 
to  eat  their  flesh,  which  has  no  manner  of  ill  smell  when  the  bladder  is  oat."  Ur. 
Comfort  {Smith$onian  Report  1871,  p.  394)  suggests  relative  to  the  sknll  of  a  sknnk  foand 
in  a  mound  by  him,  that  it  probably  was  attached  to  a  medioina  bag. 
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Mmilar  to  those  used  by  savage  races  eTeiywheie.  The  floding  of 
oopper  axes  (Fig.  10),  too,  indicates  no  great  advancement  toward  civ- 
ilization,  for  there  are  more  instances  on  record  of  articles  of  this  metal 
found  in  the  hands  of  the  Indians  than  in  the  moands.  The  fact  is, 
bat  little  copper  has  ever  been  fbnnd  in  the  moands,  and  it  is  absurd  to 
oontend  that  the  few  specimens  met  with  show  that  the  builders  of  the 
aoands  habitually  used  copper  implements  and  were  the  authors  of  all 
the  prehistoric  mining  upon  Lake  Superior.  A  writer  recently  remarked 
In  the  Virginia  Gazette,  that  <<  the  mounds  and  old  grave-yards  and  camp 
ing  grounds  of  the  prehistoric  races  of  our  country  have  been  pretty 
well  ransacked,  and  so  fax  all  the  copper  relics  found  in  the  United 
States  put  together  would  not  weigh  half  a  ton."  Dr.  Charles  Bau,  the 
best  authority  in  matters  relating  to  American  archaeology,  in  an  admira- 
ble paper  upon  Anoient  Aboriginal  Trade  in  North  America^*  says:  ''The 
use  of  copper  was  comparatively  limited,  and  cannot  have  exerted  any 
marked  influence  on  the  material  development  of  the  natives."  Neither 
does  the  fact  that  some  textile  fabric  was  manufactured  by  these  people, 
as  shown  by  the  specimen  adhering  to  the  copper  ax  found  in  mound 
No.  2,  indicate  any  advance  beyond  the  aborigines  of  the  New  World 
at  the  date  of  the  discovery.  In  a  paper  on  The  Textile  Fabrics  of  the 
Ancient  Inhabitants  of  the  Mississippi  Valley ,  read  before  the  American 
Association  at  Boston  last  year,  the  author  showed  conclusively  from 
historical  sources  that  textile  fabrics  of  some  character  were  manu&ct- 
ored  by  the  aborigines  from  the  lakes  to  the  Oulf  at  the  period  of  first 
contact  with  civilized  man,  and  that  many  of  these  &brics  (Fig.  10,  c), 
especially  those  made  by  the  village  Indians  of  the  Lower  Mississippi, 
surpassed  in  quality  any  specimens  yet  taken  from  the  mounds. 

Fragments  of  bone,  teeth,  and  horn  fit>m  the  mounds,  the  faithfhl 
representation  of  animals  left  us  in  the  pipes  of  the  mound-builders,  and 
the  immense  animal  mounds  have  enabled  us  partially  to  reconstruct 
the  fauna  of  the  period  of  the  builders  of  the  mounds.  A  careful  exami- 
nation of  recorded  fiu^ts  enables  us  to  present  the  following  list : 

Masiodon,(\) — Shown  in  sculptured  pipes  from  Davenport  mounds, 
and  ui>on  a  tablet  from  a  mound  in  same  vicinity.^  Bepresented  in 
immense  bas-relief  ui>on  prairies  of  Wisconsin.  A  tooth  was  found  in 
stratum  overlapping  a  mound  in  Missouri.* 

^  ^ii^afe.— Professor  Shaler*  says  that  the  buffalo  was  not  here  in  the 
time  of  the  mound-builders,  but  the  spinous  processes  of  this  animal 
have  been  found  in  a  mound  in  Dakota.^  It  is  represented  in  the 
mounds  of  Wisconsin,'  and  the  teeth  of  the  buffalo  have  been 


•Smithnmian  Separt,  1872,  p.  350. 

>  Proceedings  Davenpwri  Academy  of  Sdenoey  VoL  XI,  Plate  11. 

*  Eighth  Anmual  Report  Pedbody  MuwitMf  p.  45. 

*Amer,  NaturalUt,  toL  4,  p.  159. 

*Smith9onian  Bepori,  1871,  p.  394. 

•Lapham's  AniiquUiee  of  WisoonHn,  p.  69,  and  Plate  XLV,  No.  1. 
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found  in  the  drift  of  Maine.^  Jt  is  singular,  however,  that  this  animal 
is  not  represented  in  the  sculptured  mound  pipes,  yet  the  same  remark 
applies  to  the  moose,  the  porcupine,  the  rabbit,  the  sknnk,  aud  other 
animals,  a  part  of  which  are  known  to  have  been  familiar  to  the  builders 
of  some  of  the  mounds. 

Moose. — Perforated  teeth  from  mound  on  Saint  Glair  Biver,  Michigan.' 

EUc. — ^Bone  implements  fi^m  mounds  of  Ohio,'  and  from  mounds 
Nos.  1,  3,  6,  and  15,  Naples,  IlL  The  head  of  the  elk  is  also  faith- 
fully represented  in  a  sculptured  pipe  from  Ohio  mound.^  Skull  of  elk 
found  by  Sidney  S.  Lyon  in  a  moui^d  in  Union  County,  Kentucky.' 

Deer. — Bones  found  by  Prof.  F.  W.  Putnam  in  a  mound  on  the  Wa- 
bash Biver,  Indiana.'  Bones  found  by  the  writer  in  mounds  Nos.  6 
and  7,  Naples,  111.  Awls  made  frt>m  bone  of  deer  found  by  Sidney 
S.  Lyon  in  Union  County,  Kentucky.^  Horn  found  in  a  mound  at 
the  same  place.' 

Bear. — Fragment  (head)  from  sculptured  pipe  found  in  Ohio  monndsi' 
Drilled  teeth  from  same  mounds.^'  Drilled  teeth  and  radins  from  BliDois 
mound."  Bones  found  by  Prof.  F.  W.  Putnam  in  a  mound  on  the  Wa- 
bash, Indiana.^' 

Wolf. — Sculptured  pipes  from  Ohio  mounds.^  Drilled  teeth  from 
same  mounds.^^    Skull  of  prairie  wolf  in  mound  in  Dakota.^ 

Dog. — Skull  from  mound  in  Illinois.^' 

Panther. — Fragment  of  pipe  from  Ohio  mound,^^  also  a  pipe  fromDa- 
venport  mound."    Teeth  found  in  a  mound  in  Kentucky." 

Wildcat. — Sculptured  in  Ohio  pipes,^  and  drilled  te6th  from  same 
mounds.^ 

^Amer.  Naturalist^  yoI.  1,  p.  268,  note,  and  Vol.  6,  p.  98,  note. 

*Six1h  Annual  Report,  Pedbodg  Museum,  p.  17. 

'Squier  and  Davis,  Ancient  MonumenU,  p.  220,  Fig.  119. 

«  Sqnier  and  Davis,  Anckmt  MonumenU,  p.  257,  Fig.  161. 

^Smithionkm  Bqtort,  1870,  p.  395. 

•Foster's  Prekktorio  Rwm,  pp.  137. 138. 

f  SmUhetmian  Btport,  1870.  p.  395. 

•Hfid,  p.  403. 

« Sqnier  and  Davis,  AnMent  Monuments,  fo.,  p.  271.  Fig.  189;  Flbit  Chips,  p.  430 
Fig.  69. 

u>Sqnier  and  Davis,  Andent  Monuments,  p.  234,  Fig.  131. 

"  Second  Annual  Report  Peabody  Museum,  pp.  15,  16.  ^ 

'*  Foster's  PniiisiorUi  Races,  p.  137.  Represented  in  the  animal  monnds  of  Wisoonsb- 
Lapham's  Antiquities  of  TVisoonsin,  pp.  65,70  and  Plate  XLV,  No.  4 ;  Sqnier  and  Ds. 
vis  Ancient  Monuments,  p.  130,  and  PI.  XL  III,  Ko.  a 

u  Sqnier  and  Davis,  Andeni  Monuments,  p.  271,  Fig.  190 ;  FUnt  CMps,  p.  431,  £1g.  74. 

>«  Sqnier  and  Davis,  Andeni  MonumenU,  p.  234,  Fig.  131. 

^Smithsonian  Report,  1871.  p.  394. 

^^ Second  Annual  Report,  Peahody  Museum,  p.  16. 

>T Sqnier  and  Davis,  Ancient  Monuments,  p.  257,  Fig.  160. 

^Proceedings  Davenport  Acad,  of  Sdencs,  vol.  1,  PL  IV,  Ko.  11. 

^9  Smithsonian  Report,  l&fO,  p.  403. 

»8qnier  and  Davis,  Andent  Monuments,  p.  257,  Figs.  158, 159, 160. 

n/d.,  p.  234,  Fig.  131 ;  FUut  Chips,  pp.  452,  480. 


PAPERS  RELATING   TO  ANTHROPOLOGT.  715 

Baooaan. — ^Fragment  of  pipe  from  Ohio  moand^  and  pipe  irom  mound 
No.  3,  Naples,  HI.    (ArUe^  p.  — ,  Pig.  — .) 

Opossum. — ^Bones  foond  by  Prof.  Putnam  in  a  mound  on  the  Wabash 
Biver,  Indiana.' 

Bwoer. — ^Three  sculptured  pipes  from  Ohio  mounds.^  Bones  found 
in  mound  No.  7,  Naples,  111.    Skull  found  in  mound  in  Dakota.^ 

Mushrat. — Skull  in  mound  in  Dakota.* 

Otter. — ^Fragment  of  pipe  from  Ohio  mound.' 

Mink. — ^Either  this  animal  or  the  weasel,  which  is  very  similar  in 
form,  is  represented  in  an  animal  tnound  of  Wisconsin.''  Some  of  the 
animal  forms  represented  in  mounds  are  easily  recognized,  while  others 
are  hard  to  determine.  For  example,  Squier  and  Davis  say  of  one :  <^  It 
human  figure.''' 
may  have  been  intended  to  represent  a  bird,  a  bow  and  arrow,  or  the 

Bkunk — ^Fragment  of  skull  fit>m  mound  Na  6,  Naples,  IlL  (Ante.^,  p. 
— ^  and  skull  found  in  mound  in  Dakota.' 

SquirreL — ^Mound  pipe  from  Ohio.^®  From  the  marking  on  the  side  it 
may  be  that  this  specimen  was  intended  to  represent  the  flying  squirrel, 
Pitromys  volueeUa. 

Oopher  {SpennapkUus  FranJclini)  Sabine. — Ohio  mound  pix)e.^^  Several 
species  of  this  family  are  so  nearly  allied  that  it  is  not  certain  whfch 
was  intended  to  be  represented. 

Manatee. — Seven  sculptured  pipes  from  Ohio  mounds.^ 

Walrus, — ^Pipe  from  Ohio  mound." 

Alligator. — Drilled  teeth  found  in  Ohio.^^ 

Turtle. — ^Pipe  from  Ohio  mound.^  Pipe  from  mound  No.  2,  Naples, 
DL  {Ante,  p.  — ,  Fig  5.)  Bones  found  in  mound  on  the  Wabash  River, 
Indiana,  by  Pro£  F.  W.  Putnam.^'  Represented  in  animal  mounds  of 
Wisconsin." 

^Flimi  C%f,  p.  430,  Fig.  68. 
•Foster's  PtMHerie  Rmon,  p.  137. 

•Sqaier  and  Dftvia,  Anient  M<mmmeiiU,  p.  257,  Fig.  156;  FUm  Odpi,  p.  428,  Fig.  CS. 
^SmUhmmkm  Bepari,  1871,  p.  398. 
^amUhtaniam  Report,  1871,  p.  394. 
^Squier  and  Daria,  AncMnt  ifomiffMato,  p.  257,  Fig.  15S. 
vLapbam'B  Anfiqwilimof  Witoominf  Plate  XXDL 
•Bqnier  and  Dayla,  AneieiU  MtmumeiUaf  p.  130. 
•BmUhmmiaM  Rgtort,  1871,  p.  394. 
^  Flint  CMjpf,  428,  Fig.  62. 

uSqnier  and  Davis,  AwAnU  MommmtmU,  Fig.  157;  FUM  CMp$,  p.  428,Fig.  61. 
» Squier  and  Dayis,  AndaU  MamumenU,  pp.  251,  252;  Figs.  153, 154;  Flint  Chips,  p. 
489,  Figs.  66,  66. 
"Sqoier  and  Davis,  Ancient  Mannmrntt,  p.  871,  Fig.  192;  Flint  Chipa,  p.  430,  Fig.  67. 
^  Sqaier  and  Davis,  Andmt  Manummtt,  p.  882,  Fig.  197. 
^FlkU  CMpt,  p.  423,  Fig.  43. 
'•Foster's  Prehiatorie  Races,  p.  137. 
^'Lapham's  Anti^dtke  of  Jfieeone^. 


716         PAPERS  RELATING  TO  ANTHROPOLOGY* 

Frog. — ^Scnlptuied  figure  in  mound  pipe  of  Davenport  collection,^  and 
pipe  taken  from  mound  No.  8,  at  Naples,  HI. 

Toad. — Sculptured  figure  in  mound  pipes  of  Ohio,' 

SerpenL — Coiled  around  sculptured  pipes  fix)m  Ohio  mounds.'  Bep- 
resented  in  an  immense  earthwork,  Adams  Oounty,  Ohio,^  and  in  the 
animal  mounds  of  Wisconsin.' 

BdMe^Mike* — Carved  on  Ohio  pipes;'  carved  figure  found  in  Ohio 
mound,''  and  figures  carved  on  shells  found  in  mounds  of  Tennessee.' 

JU2sarib.»Bepresented  in  animal  mounds  of  Wisconsin.' 

Skelh. — ^Many  marine  species  have  been  exhumed  firom  the  mounds. 
The  ooMiSjfulgur  perverms  of  Lamark,  the  oliva,  margineUay  and  naUea^ 
and  probably  strambua  found  in  mounds  of  Ohio.^'  Splendid  spedmn 
of  a  fulgur  perversfu  taken  from  mound  No.  1,  Naples,  111.  Large  nnm* 
bers  of  these  have  been  found  in  mounds  near  the  mouth  of  the  Illinois 
Biver  by  the  Hon.  William  McAdams,  many  of  which  were  exhibited 
by  him  at  the  Boston  meeting  of  the  American  Association.  Shells  of 
the  common  mussel  were  found  by  the  writer  at  the  base  of  mound  Na 
3,  Naples,  IlL  Great  numbers  of  beads  made  from  the  species  marghdUt, 
olivaj  and  tuiiiea  have  been  found  in  the  mounds.^^  Of  fluviatile  species 
the  mounds  of  Ohio  have  frimished  vnio  eUipiiciUj  reetusj  venrueagugj  and 
avtUuSj  '^  all  existing  at  the  present  time  in  the  neighboring  streams.^ 

Bald  eagle. — Sculptured  pipe  from  mound  No.  8,  near  Naples,  BL^ 

JBagle.^^ 

Hawk. — Sculptured  pipes  fit>m  mounds  of  Ohio.^ 

OtrZ.r— Three  species,  viz :  <^  Great  owl,  homed  owl,  and  the  little  owl' 
are  recognized  in  the  scultpured  pipes  i^m  the  Ohio  mounds.^ 

l}urJcey  buzzard  {Carthartes  aiira)w— Sculptured  pipe  from  mounds  of 
Ohio." 

Wild  turkey. — ^Bones  found  by  the  writer  in  mounds  Nob.  6  and  7, 
Naples,  IlL 

^  Proceedin{f$  Da9enp<^  Academjf  qf  SoUmee,  Tol,  l,p.  116,  and  Plate  !¥«  Fig.  & 

<  Sqnier  and  Davis,  AneUiit  M4mMM€»t$,  p.  a68»  Figa.  183, 164, 185. 

•Sqnier  and  Davis,  JndeiU  ManmmeHU,  pp.  248,268,  Figs.  143, 188. 

<ia.,  p.  96,  Plate  XXXV. 

•Lapham'a  AniiquitU$  of  TFiaoMMia,  pp.  37,  3& 

*  Sqnier  and  Davis,  Aneient  Momum0iit9,  &e.,  p.  268. 
v/d.,  p.  276. 

•  Fifth  Annual  Report  Peahodp  Mnteim,  pp.  17, 18,  and  M.,  tqL  2,  p.  89. 
'Lapham's  AntiquUim  of  WtseonHn. 

>o  Sqnier  and  Davis,  jMim<  if MMMiito,  p.  283 ;  Foatei's  PkvJbitloHo  ^^ 
>^  Sqnier  and  Davis,  Ancient  Monuments,  p.  233. 
>"  Sqnier  and  Davis,  Ancient  Monumenta,  p.  284. 
u  Sqnier  and  Davis,  Andent  Monuments,  p.  259. 
^*  Sqnier  and  Davis,  Ancient  Monuments,  p.  70. 

» Sqnier  and  Davis,  Aneitnt  MonumenU,  p.  2G0,  and  Fig.  165;  FUmi  Ck^  p.  4S8^ 
FiiK.  60. 
^«  Sqnier  and  Davis,  Ancient  Monuments,  p.  259 ;  Flint  Ck^,  p.  437,  Fig.  57. 
>T  Sqnier  and  Davis,  p.  260,  and  Fig.  171;  Flint  Chips,  p.  427,  Fig.  56. 
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Prairie  hen  (eupidania  cupido)^  Linn). — Sculptured  pipe  from  Ohio 
mound.^ 
.    AlsOy  pipe  from  Davenport  mound,  Iowa.' 

Quail  (Ortyx  virffinianus). — Sculptured  mound  pipe  from  Ohio.' 

Toucan* — Sculptured  pipes  from  Ohio  mounds.^ 

ParrogneL — Sculptured  pipe  from  Ohio  mound.' 

Oeiar  bird^  {Ampelis  cedrorum). — Sculptured  pipes  from  Ohio  mound.' 

ApoUow.— -Sculptured  pipes  from  Ohio  mound*'' 

Ifighi  heron* — Sculptured  pipe  from  Ohio  mound.' 

Wood  dude  {Aix  sponsa). — Head  sculptured  upon  Ohio  mound  pii)e.' 

Prof.  O.  W.  Butler,  comparative  anatomist,  Champaign,  111.,  very 
kindly  identified  for  me  the  bones  found  in  the  Naples  mounds. 

From  the  foregoing  list  it  may  easily  be  surmised  that  all  the  anl- 
mids  found  in  the  Valley  of  the  Mississippi  upon  the  advent  of  the 
vhite  race  were  fiuniliar  to  the  buUders  of  mounds,  also  possibly  some 
whose  habitat  was  far  distant,  such  as  the  mastodon  and  walrus  of  the 
north  or  the  manatee,  the  toucan  and  tropical  shells  of  the  south. 

From  the  <<  finds"  in  the  Naples  mounds  we  can  plainly  see  that  con- 
siderable commerce  was  carried  on  by  their  builders,  as  we  here  find  a 
shell  fit>m  the  coast  of  Florida,  obsidian  firom  Mexico,  lead  ore  from 
Wisconsin,  copper  from  Lake  Superior,  and  mica  from  the  Alleghanies. 
It  was  once  contended  that  the  great  age  of  the  mounds  was  shown  by 
the  fact  that  they  had  never  been  found  upon  the  latest  or  lowest  river 
terraces.  This  statement  has  been  disproved,  however,  as  in  more  than 
one  instance  in  the  west  they  have  been  found  upon  the  lowest  terraoe. 
The  largest  mound  explored  at  Naples  is  in  the  low-lands  upon  the  very 
brink  of  the  river.  Man  naturally  selects  elevated  positions  for  burial 
sites.  Mounds  of  observation  would  be  built  upon  the  highest  points, 
while  other  mounds,  whether  for  houses,  temples,  or  for  whatever  pur- 
pose they  might  be  built,  would  as  a  rule  be  placed  beyond  the  reach 
of  overflows.  These  suggestions  sufficiently  account  for  the  usual  ab« 
sence  of  these  ancient  works  upon  the  low-lands  along  the  rivers. 

This  locality  is  also  rich  in  finely- worked  stone  implements.  None, 
however,  have  come  from  the  mounds,  but  some  of  the  finest  articles 
of  chert  were  found  a  few  feet  below  the  surfiMse  at  the  foot  of  the 
Muff  upon  which  the  eagle-pipe  mound  is  situated.    Below  this  about 

^  Flint  ChipSf  p.  425;  Fig.  61. 

*  Pr9eeeding$,  DoMnpcrt  Academjf  of  ScUmo^  vol.  1,  PUte  IV,  No.  14. 

«  Flint  chip9,  p.  425,  Fig.  50. 

^Sqnier  and  Davis,  Antient  MwmemU,  pp.  260,  266,  Figs.  169, 178;  Flint  Chips,  p. 
426,  Figs  53,  56. 

•Sqnier  and  Dayis,  Aneknt  MimumentSf  p.  265,  and  Fig.  172. 

«8qnier  and  Davis,  Ancient  MimumenU,  p.  265,  and  Figs.  173, 174 ;  FUnt  ChipBy  p.  424, 
Fig.  4a 

^  Sqnier  and  Davis,  Ane^t  ManummtSf  p.  260,  and  Fig.  1G7 ;  Flint  ofttps,  p.  424,  Fig. 
47. 

■Sqnier  and  Davis,  An/dmt  ManumenUy  p.  259,  Fig.  164 ;  Flint  CMpa,  p.  425,  Fig.  52. 

'Sqnier  and  Davis,  Andent  MonumenU,  p.  260  and  Fig.  168. 
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two  miles  was  the  ancient  qnany  irom  whicli  the  chert  was  taken  to 
.mann&ctare  knives,  arrow-heads,  and  spear-heads.  At  tlie  bus  of  the 
BurlingtOD  limestone  bluff  are  fonnd  handieds  of  ftagmenta  of  dbat 
implements,  broken  and  cast  away  by  the  workmen,  amidst  thonsandg 
of  chips.  The  material  was  obtained  &om  the  nodules  in  the  limest<me 
and  worked  on  the  spot,  but  whether  by  the  ancient  mound  folk  or  the 
moro  modem  Indian  there  is  nothing  to  indicate.  In  an  old  book  called 
the  Navigator,  the  writer,  Patrick  Kennedy,  who  passed  np  the  Illi- 
QOis  Biver  in  the  year  1773,  says  "  The  Peories  wintering-gnKind  ia 


0=fcC 


e 


Fid,  28.  Bmopean  olijMita  bum  momda. 

48  miles  from  the  Misaissippi.  -  -  •  Pierre  Island  is  some  di» 
tance  above,  near  which,  &om  a  bill  on  the  western  side,  the  ludiaai 
procnre  a  Jlivhe  or  arrow-stone,  with  which  they  make  their  gnn  'flints 
and  point  their  arrows."  On  an  old  map,  ftirtiished  to  Governor  Ed- 
wards in  1812  by  John  Hoy,  a  Frenchman,  is  fonnd  a  creek  marked 
Pierre  &  la  Fiiche.  In  a  letter  to  the  Secretary  of  War,  May,  1812,  Gov- 
ernor Edwards  called  this  creek  the  Arrowstone.  It  is  now  known  u 
Flint  Creek.    The  French  nodonbt  derived  the  name  from  the  Indians, 
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Jiud  that  Pierre  d,  la  FUche  was  a  translation  of  the  equivalent  Algon- 
kin.  With  these  facts  as  a  starting-point,  the  writer  found  the  ^'  work- 
shop,"  which  probably  had  been  the  scene  of  busy  labor  for  centuries. 

Upon  the  banks  of  the  river  at  Naples  are  the  burying-grounds  of  the 
modem  Indian,  in  which  have  been  found  many  stone  implements  inter- 
mingled with  civilised  manufactares,  such  as  beads,  knives,  crosses  of 
silver,  and  other  articles  indicating  traffic  with  the  French  during, 
probably,  the  latter  part  of  the  seventeenth  and  the  first  half  of  the 
eighteenth  centuries.    Some  of  these  articles  are  shown  in  Fig.  28. 

The  above  are  all  in  the  private  collection  of  Bichard  H.  Keener,  esq., 
of  Naples,  111.,  who  first  gave  the  writer  information  relative  to  the 
former  exploration  of  mounds  in  the  vicinity.  The  pottery  exhumed 
from  this  ancient  cemetery  shows  that  it  was  the  common  burial-place  of 
the  race  that  built  at  least  a  part  of  the  mounds,  while  the  above  and 
similar  articles  of  French  manufacture  show  that  the  same  place  was 
used  as  a  burial  site  by  the  modem  Indian.  The  same  reason  that 
prompted  these  ancient  races  to  select  this  locality  as  the  resting-place 
of  the  dead  caused  our  own  people  to  locate  their  cemetery  within  a  few 
hundred  yards  of  the  ancient  one  and  upon  the  same  lidge,  just  as  the 
modem  city  occupies  the  ancient  village  site,  and  the  highways  of  travel 
follow  the  ancient  trails,  the  bones  of  races,  separated  by  thousands  of 
years,  in  time  mingle  together  and  molder  into  common  dust ! 


Fio.  20.  Fictographs  on  aUb  from  rock-ahelten  noar  KaplM»  HI 

Though  not  immediately  connected  with  this  subject,  yet  possibly  the 
work  of  the  same  race  who  built  the  Naples  mounds,  attention  is 
called  to  foot-prints  and  other  marks  on  a  limestone  slab  found  in  a 
rock-shelter  on  the  east  side  of  the  Illinois  Biver,  about  10  miles  below 
Eagle-pipe  mound.  This  slab  originally  formed  a  projecting  shelf  in  the 
rock-shelter,  but  is  now  broken  off  and  stands  on  its  edge  at  the  opening 
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of  the  shelter.*  From  the  preceding  cat,  Fig.  29,  it  will  be  seen  that  there 
is  a  remarkable  similarity  between  the  tracks  and  other  markings  upon 
this  rock  and  tliose  of  the  BamesviUe  and  Newark  '^  track-rocks"  of  Ohio, 
as  figured  in  the  Ohio  Centennial  Reparty  pp.  91,  92, 9*3, 95,  and  pp.  58  and 
59  of  the  Journal  of  the  Anthropological  Ingtitute  of  New  York, 

Mr.  J.  H.  Salisburyt  maintains,  *'  that  the  ancient  bird-track  dla^ 
acter  belonged  to  the  monnd-bailders  is  evident  from  the  Act  that  it  is 
found  among  their  works  constructed  of  soil  on  a  large  scale.  One  of 
these  bird-track  mounds  occurs  in  the  center  of  the  large  ciroular  in- 
closure  near  Newark,  Ohio,  now  standing  in  the  Licking  County  Fair 
Grounds."  On  the  lowlands,  half  a  mile  south  of  this  rock-shelter, 
are  sixteen  mounds,  in  a  straight  line,  running  a  little  east  of  north,  and 
directly  toward  the  rock-shelter.  These  mounds  ate  all  about  2^  feet 
high  and  about  25  feet  in  diameter.  Nothing  has  been  found  in  them. 
Those  toward  the  south  are  composed  largely  of  slabs  of  BurUngtoa 
limestone  obtained  item  the  neighboring  bluff,  while  those  toward  the 
north  are  composed  wholly  of  earth.  Another  similar  row  of  mounds  is 
found  in  Scott  Oounty. 

In  conclusion,  I  will  add,  the  dividing  line  between  the  mound' 
builders  and  the  modem  Indian — ^that  is,  the  Indians  of  the  Mississippi 
Valley  of  two  hundred  years  ago,  and  especially  those  inhabiting  the 
lower  part  of  that  great  valley,  is  not  so  distinct  as  is  generally  sap- 
posed.  It  is  almost  the  universal  opinion  of  those  who  have  made  the 
subject  a  study  that  the  mound-builders  were  not  the  ancestors  of  the 
red  Indian,  but,  on  the  contrary,  were  a  distinct  race,  much  fhrther 
advanced  in  civilization,  and  that  by  choice  or  pressure  of  barbarous 
tribes  from  the  north  they  abandoned  their  homes,  or  that  they  were 
exterminated  by  war,  famine,  disease,  or  domestic  dissensions.  Fully 
imbued  with  this  idea,  the  writer  began  the  study  of  the  relics  of 
this  nameless  race,  but  in  the  end  has  been  compelled  to  abandon  this 
received  opinion  and  to  conclude  that  the  mound-buildeiB  were  the  an- 
cestors of  the  southern  tribes.  There  is  no  distinctive  feature,  whether 
physical  or  anatomical,  whether  in  art  or  custom,  that  would  stand  the 
test  of  criticism  as  i)eculiar  to  that  ancient  race.  If  the  comparison  is 
made  between  the  earthworks,  implements,  copper  ornaments,  pottery, 
and  other  relics  of  the  mound-builders  and  the  works  and  character  of  the 
modem  Indian,  with  a  straw  hat  on  his  head,  a  Mackinaw  blanket  and 
calico  shirt  about  his  shoulders,  skinning  animals  with  a  steel  knife  of 
yankee  manufacture,  cooking  his  food  in  an  iron  pot  from  the  same 
source,  and  all  the  manhood  that  was  ever  in  him  cmshed  out  by  fire- 
water and  contact  with  the  worst  elements  of  civilization  and  fear  of  a 
dominant  race,  then,  indeed,  the  line  is  distinct  and  well  marked;  bat 

if  instead  of  the  modem  Indian  we  substitute  the  red  man,  who  lived 

—  —  —  —  — -^'^ 

*  A  plaster  cast  of  this  traok-rook  was  presented  to  the  Bmlthsonian  Mosemn  in  1878. 
t  Centennial  Bepert,  p.  96. 
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in  the  valley  of  the  Mississippi  two  or  three  hundred  years  ago,  as  de- 
scribed by  the  chroniclers  of  De  Soto^s  expedition,  or  by  the  followers 
of  Loyola,  who,  carrying  the  cross  through  prairie  and  desert  and  wilder- 
ness, ever  had  an  eye  open  and  a  pen  ready  to  record  the  character,  cus- 
toms, habits,  and  superstitions  of  the  strange  race  about  them,  then  the 
line  of  demarkation  fades  away,  if  it  does  not  entirely  disappear.  Here 
we  find  mound-builders,  fort-builders,  manufacturers  of  stone  imple- 
ments, pottery,  baik-cloth,  feather-doth,  ornaments — ^in  short,  a  race  of 
men  dependent  on  their  own  resources  for  supplying  their  wants  of  every 
nature,  physical  or  mental. 

A  dying  race— a  race  crushed  out  by  the  struggle  of  nations  for  room 
in  the  world,  with  no  human  heart  to  appreciate  and  no  historian  to 
record  its  wrongs,  its  own  virtues  lost,  and  to  its  vices  added  the  vices 
of  civilization,  is  not  a  fit  subject  for  the  scientist,  but  rather  for  the 
moralist. 


THE   QLIDWELL   MOUND,    FRANKLIN  COUNTY,   INDIANA. 

By  Dr.  G.  W.  Homsher,  of  Fairfieldj  Ind. 

This  mound  is  two  miles  south  of  the  village  of  Fairfield,  Franklin 
County,  Indiana,  and  is  situated  upon  a  very  high  hill,  or  bluff,  and  on 
the  East  Fork  of  the  White  Water  Eiver.  It  faces  the  river  on  the 
east  side,  almost  opposite  the  mouth  of  Wolf  Creek.  To  the  south  and 
east  of  the  hill  is  Templeton's  Creek,  both  creeks  emptying  into  the 
White  Water.  On  the  south  side  and  at  the  foot  of  the  hill  are  two 
very  fine  springs  which  never  run  dry. 

From  the  water's  edge  of  the  river  to  the  summit  of  the  hill  is  796 
feet.  Surrounding  the  hill,  facing  the  river  and  Templeton's  Creek  are 
iLve  terraces,  commencing  at  a  ravine  on  the  north  side  of  the  hill,  pass- 
ing across  the  west  side,  thence  around  the  south  side,  about  two- thirds 
of  the  distance.  Time  and  constant  washing  have  obliterated  them 
beyond  that  point. 

These  terraces  originally  were  from  30  to  50  feet  wide,  but  at  the 
present  time  they  measure,  commencing  at  the  base  of  the  hill,  the 
first,  32  feet  in  width ;  the  second,  third,  and  fourth,  24  feet  in  width; 
and  the  fifth,  48  feet  in  width.  The  distance  from  the  water's  edge  to 
the  first  terrace  is  300  feet ;  from  the  first  to  the  second  is  64  feet;  from 
the  second  to  the  third,  80  feet;  from  the  third  to  the  fourth,  104  feet; 
from  the  fourth  to  the  fifth,  80  feet;  and  from  the  fifth  to  the  summit 
of  the  hill  is  168  feet.  On  the  west  side  (where  these  measurements 
were  taken)  the  bank  facing  the  river  is  almost  perpendicular.  It  is 
almost  impossible  for  one  to  climb  the  hill  from  the  fifth  terrace  to  the 
summit  on  the  west  side,  or  that  side  facing  the  river.  These  terraces 
are  also  broader  on  that  side  and  are  the  least  washed,  in  fact,  there  are 
no  gullies  cat  down  through  the  hill  or  terraces.  Large  oak,  maple,  elm, 
hickory,  iron-wood,  beechy  and  gum  trees  are  growing  all  over  them. 
H.  Mis*  26 46 
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From  the  Biinimit  of  thin  bill  one  has  a  grand  view  of  the  valley  extcuding; 
north  about  7  miles,  and  can  see  the  locations  of  other  mounds  tbat  dot 
the  bill  to]>>4  mil  second  terraces  of  thisbtautiful  and  pi oduclive  waller, 
and  thooe  Uoug  ^\  olf  Creek  and  other  tributaries  that  em|>tj  into  the 
"\\biteA\  Iter 


d.—TtaeGlldwFlI  Mound,  Pnnklln  Co.,  Ind. 

The  Eev.  J.  p.  MacLean,  of  Ilamiltuii,  Ohio,  claimed  these  so^allrf 
terraces  to  be  land-slides,  but  ackuovledge:!  those  surrouiidiug  the 
fortified  mound  on  the  Tcmpletoii  hill  to  bo  the  work  of  the  monnd- 
bailders.    Now,  the  terraces  surrouudiug  tbe  fortified  uiound  on  Tem- 
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pleton'e  hill  are  five  in  Dumber,  the  same  as  that  of  the  Qlidwell  moond ; 
their  width  rauges  from  24  to  30  feet.  The  distaucc  from  one  to  another 
is  from  60  to  120  feet.  Again,  it  is  not  likely  that  three  terraces  sur- 
rounding the  same  hill  <ivouId  measure  the  same  in  width  and  run 
parallel  with  each  other  from  one  side  to  another,  and  be  land-slides. 
Snch,  it  will  be  noticed,  is  the  case  with  the  second,  third,  aiid  fourth  of 
those  surrounding  the  Glidwell  hill. 

Furthermore,  no  land-slide  has  been  found  aeross  any  of  the  hills  or 
blufis,  along  the  White  Water,  without  a  break  at  least  every  hundred 
or  two  hundred  feet.  But  such  is  not  the  case  in  any  of  the  above-men- 
tioned five  terraces,  which  measure  from  700  to  900  feet  in  length,  with- 
out a  break  or  gully,  and  they  are  sufficiently  wide  to  drive  two  road- 
wagons  side  by  side  from  one  end  to  the  other.  The  similarity  of  the 
two  fortified  mounds  is  almost  complete.  The  measurements  of  the 
length  of  the  terraces  niid  the  height  from  the  water's  edge  of  the 


Templeton  hill  was  not  taken,  but  the  Tempkton  hill  is  much  higher 
than  the  Glidwell  hUl,  and  commands  a  fine  \ievi  of  the  ^^  hite  Water 
south  to  BrookMlIe,  where  the  bast  and  '\^  est  Foiks  unite  into  one 
stream. 

The  first  time  the  writer  MMted  the  Glidwell  moUud  was  in  April, 

1871.    It  was  then  15  feet  high  and  60  feet  m  diameter     Mr.  T.  L. 

Diokerson  assisted  in    taking  these  measurements. 

The  compo><ition  of  the  mound  is  of  hue  brick  or  com- 

k  pict  el IV,  which  has  been  brought  from  Wolf  Oreek, 

J  almost  three-quarters  of  a  mile  from  the  mouth  of  the 

cneek  and  one  mite  from  the  summit  of  the  hill  or 

riiound.     This  mound  was  covered  with  fiat,  shelly 

limestone,  one  overlapping  another,  similar  to  shingles 

Fio.  a.-CDpiwr  ring  upon  a  Toof.    Over  this  was  a  deposit  of  loam  varying 

from  Giu-eii  Mound,    fj^^  1 J  to  3  fcct.    Ou  the  west  side  UK  Still  Standing 

two  irou-wood  trees  about  13  inches  in  diameter,  also  a  large  maple.   On 
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the  north  side,  about  oDe-third  the  distance  np  tlie  monnd  ia  a  large 
maple  2j  feet  ia  diameter.  On  tlie  east  side  are  large  beech,  maple,  and 
iroD-wood  trees.  At  the  edge  of  the  mound  and  on  the  sonth  side  is  a 
Btnmp  of  a  large  maple,  very  much  decayed.  There  are  five  distinct 
strata  (see  vertical  section) :  No,  2  is  5  feet  thick  atid  of  cM)mpact  clay ; 
Ko.  3  is  1^  feet  thick  and  is  composed  of  ashes  and  clay ;  Ko.  4  is  S 
inches,  aud  consists  of  ashes  and  coal ;  No.  5  is  2^  feet  thick,  and  made 
of  burnt  clay ;  No.  6  is  2^  feet  deep,  and  composed  of  clay  and  barnt 
stones.  Between  the  strata  Nos.  4  aod  5  were  three  hearths  made  of 
sand  and  limestone,  one  in  the  center,  one  in  the  northeast,  aad  the 
third  in  the  northwest  part  of  the  mound.  (See  foregoing  sketch,  A.) 
In  June,  1S79,  in  company  with  Mr.  T.  L.  Dickerson  and  Thomas  Ghd- 
well,  the  writer  sank  a  shaft  12  feet  deep  into  the  center,  and  in  the 
coarse  of  the  work  removed  oneskeleton 
J  with  several  fragments  of  pottery  anJ 

one  fine  copper  bracelet  (Fig.  1).  The 
copper  had  been  pounded  into  a  thiu 
sheet  and  then  rolled.  A  similar  one, 
but  smaller,  was  found  some  time  after- 
wards by  Mrs.  A.  Crist  in  the  same 
mound,  and  is  now  in  Mr.  A.  W.  Boiler's 
collectioa  (Fig.  2).  The  above-men- 
tioned skeleton  was  G  feet  3  inches  be- 
low the  slabs  or  rock  covering  (base 
section,  center  figure,  head  to  the  east.) 
In  July,  188(1,  the  writer  visited  the 
monnd  in  company  with  Mr.  C.  W. 


Tm.  >.— Bans  awl  ftom  OIUv«U  Monnd.  Tm 

Base,  and  commenced  a  trench  5  fiset  wide  in  the  southeaat  side,  about 
B  feet  from  the  base  (base  section,  dotted  line),  and  trenched  to  the 
center.     'When  within  3  feet  of  center  shaft  we  came  npon  and  re- 
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moved  a  skull,  wliicli  wiu  5  feet  from  the  top  of  the  mouud  and  3  feet 
below  the  rock  coveriog.  But,  strange  to  say,  no  other  part  of  the 
skeleton  could  be  found,  or  aay  marks  of  decayed  bones.  After  the 
center  shaft  was  reached  it  was  sunk  2  feet  deeper,  and  trenched  back 
to  the  place  of  beginning.  In  the  process  six  skeletons  were  removed 
in  a  very  good  state  of  preaervation,  two  with  heads  to  the  east;  one  to 
the  south;  one  to  the  north;  one  to  the  southeast;  one  to  the  northeast. 
Over  one  skeleton,  whose  bead  pointed  to  the  east,  were  laid  two  others 
(see  base  section),  the  head  of  one  to  the  south,  of  the  other  to  the  north. 
With  this  group  were  found  one  bone  bodkin  or  needle  (Fig.  3);  two 
arrow  points  (Fig.  4);  several 
pieces  of  animal  bones,  with  a 
few  fragments  of  pottery  (Fig.  5). 
In  August,  1880,  in  company 
I  ith  Mr  J  E  Snider,  the  writer 
ontnined  his  iQvestigation  by 
ommencmg  a  trench  od  the  west 
ide  about  4  feet  tmm  the  base 
(base  section  dotted  lines),  and 
trenched  to  the  center  shaft,  re- 
moving four  skeletons.  Three  of 
these  lay  with  their  heads  to  the 
east ;  one  with  the  head  to  the 
__  south,  or  rather  a  little  to  the 

Fid  s -Pdmki7 rmm ciMwei!  Uonnii.  sontheast(seeba8eplanof  skotch 

A).    With  the  group  tif  thi-ee  ^ero  fouud  several  pieces  of  potteiy,  one 


F».  <.— ''cnt  dlik  fMm  GHdwtll  Uoond. 
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bomt  disk  (Fig.  C),  one  pciidaut,  etcLiugis  on  onu  fide,  iliiigonal  liites  on 
reverse  (Fig.  7).    Tbe  aix  skeletons  reuioreil  with  Mr.  ICuse'ci  o^utauce 


Fio.  T.— P«Dd*Dt  from  QlidweU  Uoiind. 

it  9  iiicbCH  below  tlie  rock  covering.  The  four  removed  witb  the 
aid  of  Mr.  J.  E,  Snider  were  5J  feet  below  the  rock 
protection,  near  tbe  enter  of  tbe  mound. 

May  10, 1881,  tbe  Rev.  C.  W.  Hargett  and  Mr.  E. 
Oflborn  helped  to  open  a  trench  6  feet  wide  on  tbe 
south  side  of  the  mound,  and  2  feet  below  tbe  sarfiwe 
surronnding  the  mound  (see  base  plan  of  first  sketch 
A, — (lotted  lines),  and  continued  to  the  center  shall. 
At  this  time  were  removed  four  skeletons.  Witb 
the  seconil  skeleton,  under  tbe  lower  Jaw,  were  funnd 
two  bea<ls  (Fig.  8)  made  of  the  unio  shell,  spbt  deer 
or  elk  bones  (Fig.  9),  and  a  few 
chips  of  flint,  or  chert.  The  first 
skeleton  waa  4  feet  below  the  rod; 
protection;  the  second  4  feet  7  in- 
ches; the  third  6feet5inches;  tbe 
fourth,  near  the  center,  was  6  feet 
10  inches  below  tbe  protection. 

Angust  23,  1881,  by  the  assist- 
ance of  the  Rev.  C  W.  Hargett,  weu 
Lewis  Mullien,  and  William  Hippard,  an  infant  skele- 
ton wi»s  found  7  feet  below  the  rock  covering,  and  i» 
little  north  of  tbe  center  hearth,  in  a  direct  line  wiih 
the  northeast  and  northwest  licartbs.  (See  base  sec- 
tion.) Over  this  skeleton  had  been  placed  two  large 
flat  stones.  The  bones  were  very  much  decayed,  so 
^  much  so  that  there  could  be  removed  only  a  few  fnig- 
ments  of  the  skull.  The  skeleton  measured  in  length 
J  inches.  No  oruaments  of  any  kind  were  fonud  wilh  this  skele- 
;  lay  with  the  head  to  tbe  east.    To  the  east  of  the  skeleton,  ft 


Fta.  B.— BfHd  fram  GUd. 


trhlpfrom  " 
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small  stone  hearth  wns  discovered,  made  of  small  round  stones,  princi- 
pally siindstOQe.  August  20,  18S1,  Mr.  A.  W.  Butler  and  Rev.  D.'B. 
Moore  commenced  near  the  center  and  trenched  to  the  west  side,  follow- 
ing the  old  trench  made  by  the  writer  and  Mr.  J.  E.  ISnider.  In  doio^ 
so  they  removed  three  skeletons  or  parts,  one  lying  with  the  head  to  the 
Dorth,  one  northwest,  and  one  northeast.     (See  base  section.) 

September  5,  1881,  with  the  aid  of  Mr.  A.  W.  Butler,  digging  was 
commenced  again  at  the  place  where  Mr.  Butler  and  Moore  left  off, 


Fig.  10.— S]*(e  "gDtgtt"  IVom  OUdveU  Uoaud. 

and  continued  to  the  north  and  east;  two  skeletons  were  removed 
one  with  the  head  to  the  northeast,  one  with  the  head  to  the  east,  and 
one  overlapping  across  the  middle  the  one  whose  head  pointed  to  the 
east.  A  fine  gorget  (Fig.  lU),  about  one-fourth  of  a  large  celt,  some 
firagmeuts  of  pottery,  and  animal  bones  were  found. 

September  12,  18SI,  the  same  party  again  visited  this  mound  and 
continued  investigations.  Two  skeletons  were  removed,  one  with  the 
head  to  the  north,  one  with  the  head  to  the  eaut.  (See  base  section.)  A 
stone  hearth  was  found  in  the  northwest  part  of  the  mound.  This  hearth 
was  made  of  small  bowlders.  A  little  north  of  the  covering  of  the  infant 
was  removed  a  skeleton  of  an  adult,  protected  similarly  to  that  of  the 
infant,  the  head  pointing  to  the  south.  The  skeletons  removed  by  Mr. 
Bntler  and  the  writer  were  from  5^  to  6  feet  below  the  rock  covering. 
The  fragments  of  pottery  removed  from  this  mound  bore,  no  ornamental 
etchings  or  moldings  upon  them.  They  were  unghized,  both  externally 
and  iuternally,  and  were  made  of  fine  quartz  sand  or  pulverized  quartz, 
pulverized  shell,  and  fine,  compact  clay.  The  bone  bodkin  is  evidently 
made  from  the  bono  of  the  deer.    Tlie  only  parts  of  tlie  above-named 
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skelotons  which  coald  be  recovered  were  the  crania,  and  they  badly  de- 
cayed. In  fact  only  one  was  removed  in  sach  a  condition  that  it  ooold 
be  put  together,  and  that  one  is  deposited  in  the  museum  of  the  Brook, 
ville  Natural  Historical  Society.  The  prominent  features  of  that  areas 
exceedingly  narrow  forehead,  receding,  with  an  extremely  broad  occipat, 
zygomatic  arch  large  and  prominent,  inferior  maxillary  large  and  massive. 

I  find  the  characteristics  mentioned  by  Mr.  Gillman  {Smith9anian  £^ 
portj  1875)  in  about  four-fifths  of  the  humeri  and  tibias  removed  from 
this  mound,  but  in  the  several  parts  of  the  skull  no  perforation  as  spoken 
of  by  the  above-named  gentleman. 

The  dotted  lines  show  that  part  of  the  mound  that  has  been  removed 
All  that  outside  of  these  lines  has  been  reserved  for  future  investiga- 
tions. 


REMAINS  ON  WHITE  WATER  RIVER,  INDIANA. 
By  George  W.  Homsher,  M,  D.,  of  Fairfield^  Ind. 

The  mounds,  workshops,  cemeteries,  block-hoases  and  cam  ping  groundB 
herein  described  are  located  on  the  East  Fork  of  White  Water  River, 
in  a  portion  of  Brook  ville,  Springfield,  Bath,  and  Blooming  Grove  Town- 
ships,  and  in  all  parts  of  Fairfield  Township,  Franklin  County,  Indiana; 
in  all  of  Harmony,  with  a  portion  of  Center  and  Liberty  Townships,  in 
ITnion  County  ;  and  also,  in  portion  of  Jackson  and  Jennings  Townshipe, 
of  Fayette  County. 

The  East  Fork  of  White  Water  River  is  a  beautiful  stream,  whose  head 
waters  originate  in  the  northeast  part  of  Wayne  County,  Indiana,  flow- 
ing in  a  southern  direction  through  Wayne,  Union,  and  Franklin  Coun- 
ties, to  a  point  near  the  center  of  Brookville  Township,  just  soath  of 
the  town  of  Brookville,  where  it  joins  the  West  Fork.  These  united 
form  the  White  Water  which  runs  in  a  south  and  east  course  across  the 
southern  part  of  the  township  until  it  crosses  the  southern  bonndaiy 
line  near  the  southeast  comer,  thence  south  and  west  until  it  empties  into 
the  Ohio  River  near  Lawrenceburg.  Both  branches  and  their  tribo- 
taries  are  notod  for  the  richness  of  the  soil,  as  well  as  for  the  great  nnm* 
ber  of  mounds,  workshops,  cemeteries,  &c.,  that  are  distributed  npon 
their  upper  and  lower  terraces  from  their  sources  to  their  months.  In 
touching  upon  the  location  of  the  structures,  &c.,  reference  will  be  made 
to  the  townships  and  sections.  And  in  this  report  the  range,  as  wrll  as 
the  survey  and  description  of  each  stiuctuie  is  given.  Thus  by  the  aid 
of  the  map  all  the  ancient  structures  may  be  visited  without  any  diffi- 
culty whatever. 

In  a  paper  read  before  the  Brookville  Fatural  Historical  Society,  the 
writer  touched  upon  the  mounds,  workshops,  cemeteries,  &c.,  of  a  por- 
tion of  Brookville,  Springfield,  Bath,  and  Fairfield  Townships,  of  Frank- 
lin County.  The  society  appointed  a  committee  to  prepare  a  complete 
jnap  of  the  county,  locate  each  structure,  and  give  a  description  thereof. 
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As  this  committee  has  not  made  a  report,  in  this  communication  will  be 
presented  the  latest  sorvey,  which  includes  the  townships  mentioned 
above.  The  distance  from  Brookville  to  mound  No.  80,  the  most  north- 
em  here  described,  is  16  miles.  The  townships  of  Liberty,  Center,  and 
Union,  of  Union  County,  have  been  only  partially  investigated.  Several 
tumuli  are  said  to  exist  within  these  townships,  but  the  exact  location 
is  not  known.  Just  east  of  Brookville  is  a  very  hi^h  hill,  whose  head- 
land juts  out  to  the  river,  and  from  the  apex  of  this  hill,  one  looking 
south  has  a  grand  view  of  the  White  Water  below  the  junction  of  the 
two  rivers,  and  of  a  few  of  its  tributaries,  for  several  miles.  To  the  west 
and  northwest,  up  the  beautiful  valley  of  the  West  Fork,  the  eye  be- 
comes tired  with  the  picturesque  landscape  of  the  whole  valley,  whose 
second  and  third  terraces  are  dotted  o'er  with  ancient  earthworks,  both 
single  and  in  groups.  Again,  looking  north,  up  the  East  Fork,  we  be- 
hold another  enchanting  scene,  whose  lofty  hills  hug  close  the  clear 
waters  from  either  side  as  it  winds  its  way  through  the  fertile  valley 
and  along  its  course.  * 

The  writer  has  spent  many  pleasant  hours  investigating  the  last  rest^ 
ing  places  and  other  structures  of  a  people  who  once  spent  their  time 
here  in  fishing  and  hunting,  and  in  the  cultivation  of  the  cereals  upon 
which  they  partly  subsisted. 

Mound  No.  2  is  in  Sec.  5.,  T.  9  N.,  B.  2  W.,  near  the  southwest  comer 
of  the  southwest  quarter  section,  almost  directly  opposite  the  bridge 
that  spans  the  river  at  the  base  of  the  hill,  on  the  west  side  of  the  river, 
and  between  two  ravines,  one  on  the  north  and  the  other  on  the  south 
side  of  the  hill.  This  is  known  as  the  Templeton's  Fortified  Mound, 
an  account  of  which  was  given  by  Edgar  Quick  in  the  Smithsonian  Be- 
port  for  1879,  and  by  Dr.  Bufus  Hayman  in  the  Geological  Beport  of 
Franklin  County,  Indiana,  of  1869.  The  Doctor's  report  is,  to  some  ex- 
tent, incorrect,  so  far  as  the  description  of  the  work  is  concerned.  This 
mound  is  on  the  top  of  a  very  high  hill,  not  less  than  375  or  400  feet  high. 
It  is  built  on  a  plateau,  back  Irom  the  apex  of  the  hill  at  least  500  yards, 
and  partly  surrounded  by  a  semi-circular  wall  on  the  east  side  and  a  ditch 
on  the  west.  The  semi  circle  extends  across  the  plateau  from  the  ravine 
on  the  north  side  to  the  ravine  on  the  south  side.  This  semi-circular  wall 
is  very  distinct,  measuring,  in  some  places,  3  feet  in  height.  The  ditch 
on  the  inside  of  the  wall  was  formed  by  the  removal  of  the  dirt  to  con- 
struct the  wall.  It  measures,  in  some  places,  from  2  to  2^  feet  in  depth. 
If  there  was  a  wall  of  any  description  on  the  west  side  it  has  been  ob- 
literated. About  250  yards  on  the  west  side  is  a  very  wide  ditch,  from 
9  to  10  feet,  symmetrical  from  one  end  to  the  other,  and  about  3  to  4  feet 

*  Mr.  C.  C.  Eoyce,  ou  his  map  showing  the  cessions  of  land  by  Indian  tribes  to  the 
United  States,  in  the  annnal  report  of  the  Bnrean  of  Ethnology  for  1879-1880,  lays 
down  the  Junction  of  the  East  and  West  Forks  Just  south  of  Connersville,  and  about 
midway  of  the  lines  of  the  old  boundary  line  and  the  12- miles  purchase.  This  is  a 
mistake.    The  two  forks  unite  within  the  territory  known  as  the  Wajrne  purchase. 
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deep.  In  it  and  on  its  banks  are  growing  some  very  large  trees.  Snr- 
rounding  the  hill  are  five  terraces,  commencing  some  distance  ap  the 
ravine  on  the  side  of  the  hill  facing  the  north,  thence  pikssing  around 
the  hill  facing  the  south,  extending  some  distance  up  the  ravine  on  the 
south  side  of  the  hill.  These  terraces  vary  in  width  from  20  to  40  feet^ 
and  from  one  to  another  as  you  ascend  the  hill  the  distance  is  50  to  75 
feet.  The  length  of  those  terraces  also  varies  from  600  to  800  yards. 
The  outlines  and  formation  are  defaced  but  little,  only  a  few  gullies 
having  cut  their  way  through  them  to  mar  their  symmetry.  The  whole 
hill  is  covered  by  a  very  heavy  forest,  and  trees  are  growing  upon  the 
terraces  and  hillside  that  will  measure  from  4  to  4^  feet  in  diameter ;  in 
fact,  this  hill  in  outline  is  similar  to  the  Glidwell  Fortified  Mound,  with 
the  same  number  of  graded  ways  or  terraces.  The  construction  of  these 
graded  ways,  with  semi-circular  walls  and  ditch,  is  conclusive  evidence 
that  this  hill,  at  one  time,  was  an  ancient  fortification.  The  original 
height  of  this  mound,  by  measurement  of  the  several  strata,  is  10  feet, 
and  the  diameter  at  base  40  feet.  It  is  composed  of  brick  clay,  ashes, 
and  charcoal:  The  mound  has  been  badly  mutilated  by  curiosity  seek- 
ers; skeletons  have  been  thrown  out  promiscuously  and  broken,  which 
no  doubt  with  a  little  care  could  have  been  removed  intact.  Mr. 
James  Bucker,  who  took  great  interest  in  the  study  of  archseology,  in- 
formed the' writer,  in  regard  to  the  positions  in  which  the  subjects  were 
laid  in  this  mound,  that  they  were  placed  promiscuously  throughout  that 
I>ortion  of  the  mound  which  has  been  mutilated,  and  all  within  the  clay 
forming  the  base  stratum.  He  himself  removed  several,  but  not  know- 
ing how  to  treat  them  properly,  they  were  broken  into  fragments  in  his 
efforts  to  preserve  them,  and,  deeming  them  of  no  value,  he  threw  them 
out  with  the  dirt  among  the  rubbish. 

A  i>ortion  of  the  mound  still  remains  undisturbed.  This  will  afford  an 
opportunity  perhaps  to  secure  a  portion  of  the  remaining  objects  which 
have  been  entombed  therein.  From  this  mound  there  is  a  good  view  of 
the  uplands  between  the  two  forks  of  the  White  Water,  also  monnds  1, 
3,  4,  5,  6,  and  12  can  be  seen. 

Number  3  is  on  the  same  side  of  the  river,  about  one-half  mile  north, 
and  located  in  Sec.  4,  T.  9  F.,  R.  2  W.,  midway  of  the  west  part  of  the 
northwest  quarter  section  4,  on  Mr.  Greorge  Templeton's  farm.  This 
mound  is  a  little  more  than  half  way  up  the  hill,  in  the  center  of  a  de- 
pression about  the  shape  of  a  horseshoe.  Above,  below,  and  on  each 
side  of  the  depression  it  has  about  the  same  angle  of  descent  as  that  of 
other  parts  of  the  hill.  This  is  the  only  mound  the  writer  has  ever  seen 
built  midway  of  a  hill. 

Kumber  4  is  in  the  northeast  corner  of  the  southeast  quarter  Sec  9, 
T.  9  N.,  R.  2  W.,  on  Mr.  Jeff.  Logan's  farm,  on  the  second  terrace  forma- 
tion. Originally  it  was  about  6  feet  high,  with  a  base  diameter  of  50 
feet;  but  it  has  been  under  annual  caltivation  for  about  forty  years, 
which  has  almost  obliterated  it.    A  few  more  years  will  level  it  with 
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the  surrounding  earth.  As  to  whether  bones  of  any  description  have 
ever  been  found  in  this  monnd  during  the  process  of  tilling  or  otherwise 
BO  information  can  be  obtained.  Mr.  James  Rucker,  when  living,  secured 
a  great  many  arrow-points,  axes,  &c.,  from  the  field  in  which  this  mound 
is  located. 

Number  5  is  in  T.  9  K,  E.  2  W.,  near  the  southwest  corner  of  the 
southwest  quarter  section  2,  on  Mr.  James  Logan's  farm,  and  on  the  high- 
est terrace  formation,  on  the  west  side  of  a  small  creek  that  runs  through 
the  fiEurm  and  empties  into  the  south  fork  of  Templeton's  Creek  at 
Locks  Chapel.  This  mound  is  4  feet  high,  30  feet  in  diameter  at  the 
base,  and  is  composed  of  fine  brick  clay.  From  this  mound,  looking  to 
the  east,  one  can  see  mound  No.  6  in  the  northeast  corner  of  the  south- 
east quarter  Sec.  1,  T.  9  N.,  B.  2  W.,  which  is  also  on  one  of  Mr.  James 
Logan's  farms,  on  the  highest  terrace  formation.  This  mound  is  4  feet 
high,  with  a  base  diameter  of  40  feet,  and  is  composed  of  brick  day. 

Number  7  is  in  T.  9  N.,  B.  1  W.,  Sec.  6,  midway  between  the  east  and 
west  quarter  section  lines,  of  the  southeast  quarter,  and  only  a  few  rods 
from  the  north  quarter  section  line.  The  height  is  4^  feet,  the  diameter 
at  the  base  30  feet,  and  it  is  composed  of  brick  clay. 

Number  8  is  in  T.  9  N.,  B.  1  W.,  Sec.  5,  near  the  northwest  comer  of 
the  northwest  quarter  section,  dose  to  the  Billingsville  and  Springfield 
pike.  The  field  in  which  this  tumulus  stands  joins  the  pike,  and  is 
known  as  the  mound  field.  The  height  of  the  structure  is  6^  feet,  the 
diameter  at  the  base  50  feet,  and  it  is  composed  of  brick  clay. 

Number  9  is  in  Sec.  35,  T.  10  N.,  B.  2  W.,  in  the  southwest  comer  of 
the  northeast  quarter,  on  the  north  side  of  the  south  fork  of  Temple- 
ton's  Greek,  on  the  highest  terrace  formation,  and  on  Mr.  Mark  Mul- 
lien's  farm.  The  height  is  5  feet,  the  diameter  at  the  base,  45  feet,  and 
the  composition  compact  clay. 

Number  10  is  in  the  same  section,  northeast  of  No.  9  but  a  few  rods, 
on  the  same  farm.    The  composition  is  compact  clay. 

Number  11  is  a  circle,  in  Sec.  25,  T.  10  N.,  B.  2  W.,  midway  between 
the  north  and  the  south  quarter-section  lines  of  the  northeast  quarter, 
and  10  rods  from  the  west  quarter-section  line,  on  the  side  of  the  south 
fork  of  Templeton's  Creek,  and  on  Mr.  Henry  Fry's  farm.  This  circle  is  80 
feet  in  diameter  and  242^  feet  in  circumference.  The  embankment  form- 
ing the  circle  is  2^  feet  high.  On  this  embankment  are  hickory  trees 
from  3  to  3^  feet  in  diameter.  Within  the  circle  or  embankment  there 
is  not  a  tree,  but  outside  of  it  on  every  side  are  heavy  woods.  This 
cirde,  like  others  examined,  was  constructed  for  protection  to  the  dwell- 
ing, and  not  for  an  arena  in  which,  or  around  which,  were  performed 
various  ceremonies.  Probably  it  was  not  constracted  for  a  protectioc 
during  a  war  among  the  tribes ;  but  after  the  erection  of  the  dwelling  the 
savages  dug  this  circle  just  inside  of  their  building,  so  that  in  case  of 
rain  the  water  would  be  carried  off  and  not  run  within,  thus  securing  to 
the  occupant  a  dry  and  comfortable  floor.    Otherwise,  the  ground 
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within  being  tramped  down,  would  be  lower  tiian  that  ontside,  and, 
when  it  rained,  the  water  would  run  within  the  wigwam  and  make  a 
wet  and  disagreeable  floor.  Their  conceptions  were  acute  to  all  the 
comforts  of  life,  for  we  see  in  all  their  work  comfort  and  protection  so 
far  as  it  was  in  their  power  to  secure  and  apply  that  which  surrounded 
them. 

Kumber  12  is  in  Sec.  33,  T.  10  K.,  B.  2  W.,  on  the  east  side  of  the 
river,  midway  between  the  west  and  east  quarter-section  lines  of  the 
southeast  quarter,  and  near  the  north  line  of  the  same  quarter.  This 
is  the  noted  Glidewell  mound,*  which  is  not  only  a  fortifled  mound,  bat 
was  also  used  for  burial  purposes.  No  doubt  it  has  also  been  used  as 
an  observatory  or  signal  mound,  from  the  fact  that  from  the  top  theie 
is  a  grand  view  of  the  valley  and  uplands  of  Wolf  Greek.  Looking 
south  and  southwest,  west,  and  north,  can  be  distinguished  mounds  2, 
3, 4, 13, 14, 15, 16, 18, 19,  20,  25,  26, 27,  28,  29, 49, 50,  41,  42 ;  workshops 
^7,  58,  59,  60,  61,  63;  cemeteries  64,  65;  camping  grounds  70,  73,75; 
stone  graves  54,  55.  A  fire  burning  upon  this  mound  could  plainly  be 
seen  at  all  these  points,  and  x>erhaps  at  others  were  it  not  for  the  inter- 
vention of  a  heavy  forest  that  has  grown  up  since  these  mounds  were 
constructed.  They  are  aU  in  a  line  with  this  mound,  and  a  few  of  them 
can  be  located  from  the  Templeton  Fortified  Mound  No.  2 ;  pexbaps  all 
could  be  were  it  not  for  the  same  intervention. 

Number  13  is  in  Sec.  33,  T.  10  N.,  R.  2  W.,  midway  between  the  east 
and  west  quarter-section  lines  of  the  northwest  quarter  and  40  rods  from 
the  north  line,  on  the  west  side  of  the  river.  It  occupies  a  very  promi- 
nent ridge  that  projects  out  to  a  small  creek  on  the  north  side  that 
empties  into  the  river  on  Mr.  Alex.  Johnston's  farm  and  second  t^raoe 
formation.  This  mound  is  8  feet  high  with  a  base  diameter  of  40  feet 
On  top  of  this  structure  is  a  very  large  maple  tree.  From  this  summit, 
and  only  thence,  are  to  be  seen  mounds  51,  52. 

Number  14  is  in  Sec.  32,  T.  10  N.,  B.  2  W.,  in  the  northeast  comer  of 
the  northeast  quarter  of  the  section,  on  the  highest  terrace  formation,  also 
on  Mr.  Johnston's  farm,  better  known  as  the  Hall  farm.  This  mound  is 
5i  feet  high,  with  a  base  diameter  of  46  feet.  The  composition  is  com- 
pact clay. 

Number  15  is  in  Sec.  5,  T.  9  N.,  B.  2  W.,  midway  between  the  north 
and  south  quarter-section  lines  of  the  northwest  quartei*  of  the  section, 
and  6  rods  from  the  west  line,  on  the  highest  terrace  formation,  on  the 
west  side  of  Berris's  Greek,  on  Mr.  Ghas.  Oonrad's  farm,  and  in  plain 
view  of  the  Glidwell  mound  No.  12.  This  mound  is  4  feet  high,  with 
a  base  diameter  of  35  feet  and  composed  of  compact  clay. 

Number  16  is  in  Sec.  32,  T.  10  N.,  B.  2  W.,  near  the  comer  of  the  south- 
west quarter,  in  the  highest  terrace  formation,  north  of  Wolf  Greek  and 

*Thi8  mound  is  fally  dettcribed  in  the  preceding  article,  with  drawings,  giving 
vertical  and  horizontal  sections,  and  showing  position  of  skeletons  exhumed,  Stt. 
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east  of  a  small  creek  called  Monday  Branchy  on  Mr.  Phil.  Snider's  farm. 
The  hill  or  headland  on  which  this  mound  is  built  projects  out  to  this 
small  stream  called  Monday  Branch.  The  tumulus  is  8  feet  high,  with 
abase  diameter  of  60  feet,  and  composed  of  compact  clay,  coal,  and  ashes. 
Five  distinct  strata  were  encountered,  varying  from  7  to  20  inches  in 
thickness.  No  bones  of  any  description  were  found,  nor  ornaments  or 
fragments  of  pottery,  in  fact  nothing  that  would  go  to  show  that  it  had 
been  used  for  burial  purposes.  It  was  simply  a  signal  mound.  Taking 
the  location  and  surroundings  into  consideration  a  better  site  could  not 
be  found  on  the  East  Fork  of  White  Water  Biver,  one  that  commands  as 
large  a  scope  of  country  as  this,  of  both  uplands  and  valley.  To  the 
east,  west,  north,  and  south,  the  hill  towers  above  a  majority  of  the  sur- 
rounding forest,  with  nothing  to  obstruct  the  grand  view  that  is  presented 
to  the  eye  from  all  points  of  the  compass.  One  hundred  and  fifty  yards 
northeast  of  the  mound  is  an  excellent  spring  of  never-failing  water. 
From  this  mound  can  be  distingaished  mounds  12, 14, 15, 17, 18, 19, 20, 
27,  2^,  34,  35,  36,  37,  38,  39,  40,  41,  42,  43,  45,  46, 47,  48, 50, 53, 76,  stone 
grave  55,  workshops  57,  59,  60,  62. 

Number  17  is  in  Sec.  13,  T.  12  N.,  E.  13  E.,  20  rods  from  the  boundary 
line,  midway  between  the  north  and  south  section  lines,  and  on  the  south 
side  of  a  small  branch  that  empties  into  Monday  Branch,  second  terrace 
formation,  on  Mr.  Jacob  Master's  farm.  This  mound  is  oblong,  75  feet 
long,  5  feet  high,  and  35  feet  in  diameter  at  the  center.  It  is  simply  a 
heap  of  fine  compact  clay ;  no  ashes  or  charcoal  were  discovered  in  trench- 
ing it  both  ways  longitudinally  and  diagonally.  It  could  not  have  been 
used  as  a  signal  mound,  for  it  is  in  the  hollow  of  a  small  ravine,  and 
only  to  be  seen  from  No.  16. 

Number  18  is  in  Sec.  31,  T.  10  N.,  B.  2  W.,  midway  of  the  north  part 
of  the  section,  10  rods  from  north  section  line,  and  near  the  township 
line  that  divides  Fairfield  and  Blooming  Grove,  on  the  former  boundary 
line  that  divided  the  Territory  of  Ohio  and  Indiana.  (*'  This  line  was 
established  at  Greenville,  Ohio,  treaty  in  1795,")  and  it  is  also  in  that 
territory  known  as  the  '^  Twelve-mile  purchase."  The  mound  is  on  the 
farm  of  Mr.  Jacob  Master,  sr.,  and  has  been  under  annual  cultivation 
for  the  past  forty  years.  Mr.  A.  Buckley,  who  settled  this  farm,  informed 
the  writer  that  when  he  cleared  the  timber  from  the  field  in  which  the 
mound  is  located,  it  was  then  9  feet  high,  and  surrounded  by  an  embank- 
ment, with  a  deep  ditch,  evidently  from  which  the  material  was  taken 
to  build  the  mound  and  embankment.  At  the  present  date  the  ditch  is 
obliterated,  and  but  a  faint  ridge  marks  the  outline  of  the  embankments. 
The  remaining  part  of  the  mound  is  2  feet  high,  with  a  base  diameter  of 
45  feet.  From  this  field  a  great  many  fine  arrows,  axes,  celts,  pestles,  &c., 
have  been  picked  up.  In  trenching  the  remaining  portion  only  burnt 
clay,  ashes,  and  charcoal  were  encountered.  No  bones  of  any  descrip- 
tion, ornaments,  or  fragments  of  pottery  were  seen.  So  far  back  as  the 
time  that  this  field  was  brought  under  cultivation,  Mr.  Herrall  has  no 
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recollection  of  ever  plowing  ap  so  much  as  a  fragment  of  a  humau  skele- 
ton, nor  has  the  present  owner  ever  observed  anythingof  the  kind ;  there- 
fore this  monnd  also  must  have  been  constructed  for  a  signal  station. 

Number  19  is  in  Sec.  29,  T.  10  K,  B.  2  W.,  in  the  sonthwest  comer  of 
the  southwest  quarter,  on  the  highest  terrace  formatiom,  and  on  Mr. 
Wilson  Jones's  farm.  This  mound,  like  No.  18,  has  been  under  caltiva- 
tion  for  a  great  many  years,  which  has  diminished  its  size  considerably, 
60  that  at  the  present  time  it  only  measures  4  feet  in  height,  and  as  to 
the  diameter  of  these  cultivated  mounds  it  is  impossible  to  obtain  any- 
thing accurate.  In  trenching  no  signs  of  fire  occurred.  It  is  simply  a 
heap  of  compact  clay. 

Number  20  is  in  Sec  29,  T.  10  N.,  B.  2  W.,  about  in  the  center  of  the  north- 
east quarter.  It  occupies  the  highest  terrace  formation  on  Mr.  Jno. 
Kelley's  farm,  south  of  the  Blooming  Grove  and  Fairfield  road,  daeeast 
from  Mr.  Kelley's  house  about  30  rods,  and  very  near  the  line  of  his 
and  Mrs.  George  Miller's  farm,  just  at  the  ai>ex  of  the  hill  that  juts  up 
to  the  ravine  running  along  the  base  of  the  hill  on  the  north  side.  This 
mound,  says  Mr.  Kelley,  was  originally  8  feet  high,  with  a  base  diame- 
ter of  50  feet,  but  with  the  plow  and  scraper  he  leveled  it  down,  so 
that  he  could  cultivate  over  it,  which  he  has  continued  to  do  for  the 
past  twenty  years.  At  the  present  date  it  measures  2  feet  and  3  inches 
in  height.  The  i)ortion  levelled  down  was  similar  in  the  strata  to  the 
remaining  portion  of  the  mound.  Around  this  was  a  ditch  and  circu- 
lar wall  or  embankment,  the  wall  originally  was  2  feet  high,  with  the 
ditch  upon  the  inside.  But  in  leveling  it  the  ditch  was  filled  and  .the 
circular  embankment  destroyed  in  several  places.  This  circular  wall 
measured  225  feet.  In  the  process  of  leveling  was  found  a  fine  copper 
gorget,  which  was  used  to  mend  a  broken  shovel-handle.  The  shovel 
was  purchased  and  the  article  removed  in  a  mutilated  condition.  In 
trenching  the  remaining  portion  of  the  mound  the  writer  found  one  fine 
leaf-shaped  spear- point  in  the  debris  of  ashes  and  charcoal,  being  some- 
what burnt.  From  this  mound  can  be  distinguished  mounds  34, 36, 37, 
38, 39, 40, 41, 42, 43, 46, 47, 48, 49^  50, 12, 19, 25,  in  the  autumn  when  the 
forest  is  divested  of  its  foliage.  No  doubt,  at'  one  time,  judging  from 
the  several  locations  of  these  mounds,  no  forest  intervened  between 
them. 

Number  21  is  in  Sec.  9,  T.  12  N.,  B.  13  £.,  in  the  southeast  comer  of 
the  southwest  quarter  of  the  section,  second  terrace  formation  of  Dack 
Greek,  and  on  Mrs.  Wilson's  farm.  The  height  is  6  feet,  base  diameter, 
36  feet,  and  the  composition,  compact  clay. 

Number  22  is  in  Sec.  4,  T.  12  N.,  E.  13  £.,  in  the  southeast  quarterof 
the  section,  GO  rods  from  the  north  line  and  40  from  the  east  line.  It 
is  located  on  Mr.  J.  Hay's  farm,  and  on  the  west  side  of  the  Bloomiug 
Grove  and  Gonnersville  pike,  south  side  of  Duck  Greek,  near  where  the 
pike  bridge  spans  the  creek.  This  is  also  in  the  second  terrace  for- 
mation of  the  creek.  Its  height  is  .8  feet,  base  diameter,  48  feet, and 
composition,  brick  day. 
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Namber  23  is  in  Sec.  34,  T.  13  N.,  E.  13  E.,  iu  the  southeast  corner 
of  the  northeast  quarter  of  the  section,  on  Mr.  Milton  Truster's  farm, 
dne  west  of  his  residence  about  20  rods.  This  mound  has  been  culti- 
vated for  several  years,  long  enough  almost  to  obliterate  it.  It  is. some- 
what difficult  to  distinguish  it  from  the  surrounding  surface. 

Number  24  is  in  Sec.  33,  T.  13  N.,  R.  13  E.,  in  the  southeast  corner  of 
the  northeast  quarter  of  the  section,  near  the  east  line,  on  Mr.  J. 
Backhouse's  farm,  and  but  a  few  rods  from  the  Blooming  Grove  and 
Conuersville  pike,  on  the  east  side.  The  height  is  7  feet,  and  base  di- 
ameter GO  feet.  This  mound  also  has  been  under  cultivation  for  several 
3'ears;  perhaps  originally  it  was  10  feet  high.  It  is  composed  of  brick 
clay.. 

Number  25  is  in  Sec.  17,  T.  10  N.,  B.  2  W.,  near  the  west  quarter 
section  of  the  southeast  quarter,  and  north  of  the  county  line  40  rods. 
It  stands  on  the  second  terrace  formation  that  juts  out  between  two 
small  branches  or  creeks  that  empty  into  the  river,  about  15  rods  south- 
west of  the  residence  of  Mr.  Jas.  Herrall.  The  tumulus  originally  was 
about  5  or  5  J  feet  high,  with  a  base  diameter  of  20  feet,  but  at  the  pres- 
ent time  it  measures  only  3  feet  9  inches.  The  diminished  height  is 
owing  to  annual  cultivation.  Upon  being  trenched,  several  fragments 
of  calcined  bone,  one  si)ear-point,  a  small  gorget,  but  no  pottery  or 
fragments  of  pottery  were  found.  The  remaining  portion  is  composed 
o1  four  strata  of  ashes,  charcoal,  and  clay.  The  fragments  of  bones, 
r^ilics,  were  found  in  the  base  or  first  stratum. 

Number  26  is  in  Sec.  16,  T.  10  N.,  B.  2  W.,  in  the  northeast  comer  of 
the  northwest  quarter  section,  on  the  seco^id  terrace  formation  of  the 
river,  north  side  of  Bloyd's  Creek,  between  the  creek  and  road,  due 
north  of  Mr.  Orlando  Campbell's  residence  2  rods.  The  creek  during 
the  freshet  of  June  14, 1882,  cut  into  it  about  4  feet.  This  is  a  low,  flat 
mound,  only  2  feet  high,  with  abase  diameter  of  46  feet,  and  that  of  the 
ai>ex  40.  In  trenching,  no  bones  or  relics  of  any  description  were  seen. 
The  mound  is  composed  of  fine  sand,  and  covered  by  a  very  thin  stratum 
of  brick  clay.  This  is  the  only  mound  of  this  description  known  along 
the  valley  or  in  the  territory  under  investigation.  If  this  was  a  resi- 
dence mound,  as  some  would  term  it,  we  should  find  several  such  mounds 
grouped  together.  If  this  is  to  be  construed  as  a  camping  ground  or 
village  site,  taking  the  location  and  surroundings  into  consideration,  the 
selection  was  poor  and  does  not  correspond  with  the  better  judgment 
exercised  by  these  people  in  the  selection  of  the  sites  of  their  other 
tumuli.  Some  contend  that  these  were  constructed  for  the  site  of  the 
chief's  wigwam  or  building,  so  as  to  afford  him  a  better  view  over  his 
subjects  or  dllage,  but  such  arguments  are  not  convincing.  The  notion 
that  a  low,  flat  mound,  only  2  feet  high,  afforded  a  much  better  view  is 
preposterous,  when  within  40  feet  of  the  mound  we  come  upon  the  third 
terrace  formation  5  feet  higher  than  the  mound  itself,  affording  a  far 
better  view  and  over  three  times  the  amount  of  territory.    The  mound 
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shows  no  action  of  fire,  and  no  remains  of  any  description  were  found 
within  it«  It  could  nut  have  beeu  a  resident  mound,  a  burial  mound,  or 
a  sacrificial  mound.  In  either  case  fragments  of  some  kind  would  have 
remained  to  tell  its  story. 

Number  27  is  in  Sec.  8,  T.  10  N.,  E.  2  W.,  in  the  northwest  comer  of  the 
southeast  quarter  section,  on  the  highest  terrace  formation,  at  the  apex 
of  the  hill,  and  on  the  north  side  of  Bloyd's  Greek.    East  of  the  mound, 
about  100  yards,  is  a  small  ravine,  fed  by  springs.    The  tumulus  is  7 
feet  high,  with  a  base  diameter  of  48  feet.    It  had  been  explored  to 
some  extent  about  a  year  before  the  work  of  1880,  and  the  parties 
who  sunk  the  pit  in  the  center  found,  while  so  doing,  a  part  of  a 
pendant  and  a  small  celt,  also,  a  few  bones,    ulna,  radius,  tibia, 
and  a  portion  of  the  spinal  column,  but  no  fragments  of  the  cra- 
nium.   They,   like    a   great   many   other   curiosity   hunters,  placed 
no  value  on  these  bones,  but  threw  them  out  among  the.  brush.    The 
exploration  herein  described  commenced  with  a  trench  on  the  north  ftide, 
1  foot  below  the  base,  which  ran  longitudinally  through  the  mound. 
An  unfinished  gorget  was  found,  one  corner  of  which  having  lain  in  the 
fire  had  become  calcined  to  some  extent.    This  ornament  and  the  ^'  finds*' 
of  the  other  parties  are  made  of  striped  slate.    This  mound  will  befally 
explored  in  the  near  future  as  opportunity  offers,  being  only  1^  miles 
northwest  of  the  village  of  Fairfield.    The  construction  of  this  mound 
is  different  from  that  of  any  other  of  the  numerous  mounds  explored. 
No  distinct  strata  occur  but  patches  of  ashes  and  charcoal  are  inter- 
spersed throughout  the  mound.    There  have  been  seven  hearths,  and 
the  fires  kept  burning  there  were  intense,  for  the  clay  beneath  each  is 
burnt  to  a  brick,  red  and  hard,  also  giving  evidence  that  the  fires  have 
been  extinguished  at  different  times,  and  covered  over  to  be  rebuilt  in 
another  place.    The  construction  of  this  mound  is  similar  to  tiiat  on 
Shaw's  Point,  on  Manatee  Biver,  Florida,  described  by  Mr.  S.  F.  Walker. 
In  its  use,  however,  it  was  entirely  different,  for  no  charred  animal 
bones  occur,  nor  were  the  bones  removed  by  the  first  explorers  in  any 
way  burnt.    From  this  mound  can  be  distinguished  mounds  12, 28, 34, 
36,  37,  38,  39,  40,  41,  42,  43,  46,  47,  48,  49,  50,  76,  stone  grave  55,  work 
shops  57,  58,  59,  61,  62,  63,  cemeteries  64,  65.    From  off  this  mound  an 
enchanting  scene  is  presented  to  the  observer  in  whatever  direction  be 
may  choose  to  turn,  with  the  exception  of  the  west.    No  doubt  this 
would  be  as  beautiful  as  that  to  the  north,  east,  or  south,  were  it  not  for 
a  dense  woods  that  obstructs  the  view.    Ton  have  not  only  a  plain  viev 
of  the  valley,  but  also  of  the  uplands  as  far  as  the  eye  can  reach  to  the 
east.    A  fire  built  upon  this  mound  at  any  time  and  in  any  season  of 
the  year,  could  be  plainly  seen  at  all  the  mounds,  &c.,  specified  in  the 
figures  given  above.    We  are  justified,  therefore,  in  terming  this  stmctr 
ure  not  only  a  burial  mound  but  an  observatory,  or  signal  mound  as 
well. 

Number  28  is  in  Sec.  5,  T.  10  N.,  B.  2  W.,  on  the  highest  terrace  fo^ 
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mation  on  Mr.  Charles  Snider's  farm,  aboat  50  yards  from  the  apex  of  a 
very  prominent  hill  which  is  on  the  soath  side  of  Bile's  Creek,  and  back 
from  the  river  on  its  west  side  about  80  rods  from  the  month  of  Elie's 
Creek.  The  highest  is  4^  feet,  and  the  base  diameter,  35  feet.  From 
the  field  in  which  this  mound  is  located,  and  the  one  due  west,  many 
finely  made  perforators,  arrow-points,  spear-points,  celts,  &c.,  have 
been  picked  up  from  time  to  time.  Mr.  Milton  Trasler  and  Mr.  Elmer 
Sheppard  have  in  their  cabinets  some  very  beautiful  specimens  from 
this  locality.  In  the  trenching  no  bones  or  ornaments  of  any  descrip- 
tion were  recovered,  but,  as  usual,  the  tumulus  proved  to  be  a  stratified 
mound,  which  also  may  be  classified  as  a  signal  mound.  From  this  and 
only  this  one  can  be  seen  mounds  23,  24,  29,  30,  31,  32,  33. 

Number  29  is  in  Sec.  5,  T.  10  K,  B.  2  W.,  in  the  southeast  quarter  of 
the  section,  about  the  same  distance  from  the  east  and  north  section 
lines.  It  stands  on  the  south  side  of  Elie's  Creek  and  the  west  side  of 
tlie  river,  about  50  yards  from  the  creek  and  river,  on  the  second  terrace 
formation,  on  Mr.  Chas.  Snider's  farm.  The  height  is  3^  feet,  the  di- 
ameter 22  feet*  It  is  composed  of  sand  overlaid  with  a  thin  stratum  of 
brick  clay.  Mr.  Snider,  in  cultivating  over  this  tuumulus  has  at  several 
times  plowed  up  human  bones,  but  they  would  crumble  as  quick  as 
exposed  to  the  atmosphere.  In  trenching,  the  writer  met  with  the  same 
trouble  of  crumbling  to  dust  on  exposure.  So  far  as  learned,  no  relics 
have  been  fouud  in  this  mound  by  any  one.  Several  have  dug  into  it, 
thus  marring  the  symmetry,  and  in  the  course  of  five  or  six  years  there 
will  be  nothing  left  to  mark  its  location,  which  is  the  case  with  a  great 
many  of  these  ancient  monuments  along  this  valley. 

Number  30  is  in  Sec.  24,  in  the  southwest  coruer  of  the  northeast 
quarter  section,  T.  13  K,  li.  13  E.,  on  Dr.  A.  0.  Fosdick's  farm,  and  on 
the  east  side  of  a  small  creekthat  empties  into  Elie's  Creek.  It  occu- 
pies the  highest  terrace  formation  of  Elie's  Creek.  The  height  is  8  feet 
and  the  diameter  at  the  base,  28  feet.  This  mound  has  a  pit  sunk  in 
the  center  about  5  feet  square,  concerning  which  nothing  is  known.  The 
mound  is  composed  of  compact  clay  stratified. 

Number  31  is  in  Sec.  14,  T.  13  N.,  R.  13  E.,  Fayette  County,  in  the 
southwest  corner  of  the  northeast  quarter  section,  on  Mr.  John  Dnn- 
gan's  farm.  It  stands  on  the  north  side  of  the  same  creek  as  No.  30, 
northwest  of  Mr.  Dungan's  residence  about  150  yards.  This  mound  is 
7^  feet  high  and  46  feet  in  base  diameter.  It  has  been  partly  explored 
by  some  one  who  commenced  a  trench  on  the  west  side  5  feet  wide,  and 
dug  to  the  center  of  the  mound.  The  sides  of  this  trench  reveal  the 
composition  throughout.  The  mound  stratified  and  composed  of  brick 
clay.  From  the  tield  in  which  this  mound  is  located  several  species  of 
aboriginal  handiwork  have  been  picked  up. 

Number  32  is  in  Sec.  14,  T.  13  N.,  E.  13  E.,  in  the  northwest  corner 
of  the  northeast  quarter,  about  20  3^ards  from  the  north  section  line  and 
75  yards  from  the  west  quarter-section  line.    It  stands  in  the  center  of 
H.  Mis.  20 47 
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a  fine  maple  grove,  on  Mr.  Asbary  Henson's  farm.  The  height  is  11 
feety  and  the  base  diameter  57  feet.  This  mound,  like  No.  30.  has  a  pit 
sunk  in  the  center.  Fifty  yards  to  the  northwest  of  the  mound  »  a 
large  circniar  pit,  from  which,  no  doabt,  the  material  used  in  the  con- 
struction  was  taken.  On  the  mound  are  three  large  maple  trees,  aod 
on  mound  31  are  two  maple  and  a  beech  tree.  The  material  is  compact 
clay. 

Number  33  is  in  Sec.  25,  T.  11  N.,  B.  2  W.,  in  the  southeast  comer  of 
the  northwest  quarter  section,  in  Union  County,  northwest  of  Bosebm^h 
500'  yards.  It  stands  on  the  eA»t  side  of  Hannah's  Greek,  about  400 
yards  distant,  and  on  second  terrace  formation,  on  Mr.  Hay  worth's  fiirm. 
This  mound  is  15  feet  high,  with  a  base  diameter  of  05  feet,  and  ia  con- 
sidered the  largest  mound  in  Union  County.  Biding  over  it  with  a 
horse  or  pounding  on  the  apex  produces  a  hollow  sound.  The  supposi- 
tion among  the  villagers  is  that  it  is  not  solid.  No  doubt  this*  is  a  sepul- 
chral mound. 

Number  34  is  in  Sec.  3,  T.  10  N.,  B.'2  W.,  about  midway,  near  the  east 
section  line  of  the  northeast  quarter  section,  on  the  east  side  of  Han- 
nah's Creek,  and  on  the  highest  terrace  formation.  It  is  located  on  Mr. 
Andy  Sutton's  farm,  northwest  of  Santaannahsburg  a  little  over  a 
half  mile,  and  on  the  west  side  of  the  road  that  runs  from  the  hui^ 
across  to  Hannah's  Creek,  and  300  yards  a  little  northwest  of  Mr.  Snt- 
ton's  residence.  This  mound  is  14.^  feet  in  height,  with  base  diameter 
of  60  feet,  unexplored. 

Number  35  is  in  Sec.  33,  T.  11  N.,  B.  2  W.,  in  the  southeast  corner  of 
the  northeast  quarter-section,  on  the  highest  terrace  formation  of  the 
river,  40  rods  from  the  east  section  line,  and  75  or  80  yards  from  the 
south  quarter-section  line.  It  is  on  the  north  side  of  the  road  and  about 
150  yards  north  of  Mrs.  Hughes's  residence,  on  Mr.  Jas.  Wilson's  fi»rm. 
The  height  is  4  feet,  base  diameter  38  feet ;  the  material  is  brick  day. 

Number  36  is  in  Sec.  34,  T.  11  N.,  B.  2  W.,  on  the  line  that  divides  the 
northwest  and  southwest  quarters,  and  60  yards  from  the  west  section 
line,  on  Mr.  Israel  Martin's  farm.  It  stands  on  the  highest  terrace  for- 
mation of  the  river,  east  of  Mrs.  Hughes's  residence  about  100  yards. 
The  height  is  4^  feet,  and  the  base  diameter  38  feet.  This  mound  has 
been  trenched  from  the  west  side  to  the  center,  and  Mr.  Geo.  Hughes, 
who  lives  in  close  proximity,  states  that  there  have  been  taken  from  this 
mound  several  nice  copper  and  striped  slate  ornaments,  and  human 
remains,  in  a  very  good  state  of  preservation.  Like  a  great  manj 
others  who  destroy  these  ancient  tumuli,  however,  merely  to  satisfy  a 
morbid  curiosity,  placing  no  value  upon  these  old  and  partly  decom|iosed 
bones,  ^'he  threw  aside"  that  which  the  student  as  well  as  the  sden* 
tist  value  as  highly  as  the  relics  found  with  them.  Thus  it  is,  in  every 
community,  a  class  of  people  exist,  to  place  hinderanoea  in  the  way 
of  investigators. 

Number  37  is  in  Sec.  34,  T.  11  N.,  R.  2  W.,  about  half  way  between 
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the  east  and  west  quarter  section  lines  of  tbe  northwest  quarter,  and  10 
rods  from  north  section  line.  It  is  located  on  the  highest  terrace  for- 
matiou  of  the  river,  on  Mrs.  Lewis  Ilugh's  farm.  Its  height  is  4^  feet, 
and  base  diameter  ^  feet.    It  is  unexplored. 

Number  38  is  in  Sec.  3,  T.  10  N.,  B.  2  W.,  in  the  northwest  comer  of 
the  northwest  quarter,  about  equal  distance  ftom  the  north  and  west 
section  lines,  on  the  highest  terrace  formation  of  Hannah's  Creek,  and 
on  Mr.  Jerry  Sample's  farm.  The  height  is  4  feet,  and  the  base  diam- 
eter  28  feet.    It  is  unexplored. 

Number  39  is  in  Sec.  3,  T.  10  N.,  B.  2  W.,  in  the  southwest  comer  of  the 
northwest  quarter,  about  equal  distance  from  the  west  section  line  and 
south  quarter-section  line.  It  stands  on  a  very  prominent  hill  that  juts 
out  to  Hannah's  Greek,  where  it  and  Dubois  Creek  join.  From  this 
mound  can  be  distinguished  Nos.  36,  37,  38,  40,  41,  27,  2S,  workshops 
CO,  62. 

Number  40  is  in  Sec.  4,  T.  10  N.,  B.  2  W.,  in  the  northeast  corner  of 
the  southeast  quarter,  about  10  rods  from  the  east  section  line,  and  12 
rods  from  north  line  of  the  quarter,  on  the  highest  terrace  formation  of 
both  the  river  and  Hannah's  Creek,  and  on  Mrs.  Scott's  farm.  Unex- 
plored. 

Number  41  is  in  Sec.  9,  T.  10  N.,  B.  2  W.,  in  the  northeast  quarter  of 
the  section,  southwest  of  the  township  school-house  508  yards,  on  Mr. 
Alex.  Johnson's  farm,  and  southeast  of  his  residence  300  yards,  on 
the  highest  terrace  formation  of  the  river.  The  height  is  5  feet,  and 
the  base  diameter  40  feet.  From  this  mound  can  be  distinguished  Nos. 
27,  28,  29,  38,  39,  40,  42,  43,  workshop  60.    Unexplored. 

Number  42  is  in  Sec.  9,  T.  10  N.,  B.  2  W.,  in  the  northeast  comer  of 
the  southeast  quarter  section,  on  the  second  terrace  formation,  and  on 
the  south  side  of  a  small  stream  called  Hollingsworth's  Creek.  It 
stands  only  a  few  rods  east  of  Mr.  Henry  Master's  spring-house,  also 
southeast  of  his  residence  about  400  yards.  The  height  is  4^  feet,  and 
the  base  diameter  32  feet.    It  is  comx>osed  of  compact  day. 

Number  43  is  in  Sec.  9,  T.  10  N.,  B.  2  W.,  about  midway  between  the 
south  section  line  and  the  north  quarter  section  line,  and  in  the  south- 
east quarter  of  the  section,  due  south  of  residence  about  500  yards,  on 
the  same  £Etrm,  and  on  the  second  terraced  formation.  This  mound  is 
oblong,  and  is  3  feet  high,  its  longest  diameter  being  42  feet,  its  shortest 
20  feet  Mr.  Enoch  Hollingsworth,  who  owned  this  farm  years  ago,  at 
his  leisure  moments  trenched  it  from  east  to  west,  and  in  doing  so  re- 
moved several  fragments  of  human  bones,  a  few  arrow-points,  and  one 
stone  ax,  which  were  thrown  aside  as  valueless. 

Number  44  is  in  Sec.  24,  T.  10  N.,  B.  2  W.,  in  the  northeast  comer  of 
the  northeast  quarter  section.  The  east  section  and  township  line 
touches  the  base  of  the  mound  on  the  east  side.  It  is  south  of  the  north 
section  line  just  8  rods,  and  northwest  of  Mr.  Thomas  Flood's  residence 
40  yards.    This  mound  has  been  under  cultivation  annually  for  the  past 
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fifty  years ;  therefore  as  to  its  original  height  there  are  no  means  of 
judging.  From  this  mound  have  been  taken  a  fine  pipe,  seveial  arrows^ 
spear-points,  and  ornamental  stones,  all  of  which  were  given  to  persons 
who  were  making  a  study  of  these  prehistoric  relics. 

Number  45  is  a  stone  structure  in  Sec.  23,  T.  10  K,  B.  2  W.,  in  the 
northeast  comer  of  the  northwest  quarter  section,  10  rods  south  of  the 
north  county  line,  20  rods  west  of  the  east  quarter-section  line,  on  the 
west  side  of  a  small  branch  or  creek  that  empties  into  the  north  branch 
of  Templeton's  Greek.  This  is  the  most  peculiar  stone  structure  in  the 
valley.  The  east  half  has  been  destroyed  by  the  branch  undermining 
the  bank,  and  letting  it  down  about  G  feet  to  the  bed  of  the  creek.  This 
structure  was  examined  very  minutely.  Judging  from  the  remaining 
half,  and  allowing  both  sides  to  have  been  equal  in  width  and  length, 
we  may  form  some  idea  of  its  character.  The  height  of  the  wall 
and  altar  is  the  same,  measuring  just  2  feet.  It  is  an  easy  matter 
to  conjecture  the  use  for  which  this  peculiar  structure  was  erected, 
but  a  more  difficult  task  to  establish  opinions  as  facts.  There  is  an 
altar  surrounded  by  a  wall.  Whether  this  was  a  sacrificial  altar  or 
one  upon  which  had  been  erected  an  idol  cannot  be  known.  The 
center  is  not  raised  above  the  surrounding  walls.  The  stone  covering 
the  top  was  once  in  one  solid  piece,  but  now  broken,  and  was  peifectly 
smooth  on  its  upper  surface.  It  does  not  show  any  action  of  fire.  Mr. 
Joseph  Miller,  who  first  called  attention  to  it,  and  others,  could  not 
imagine  for  what  purpose  it  was  constructed.  This  was  a  great  curi- 
osity during  the  days  when  the  noted  Bath  Springs  were  a  resort  of  the 
people  from  a  distance  as  well  as  those  of  the  surrounding  coantr>'. 
Orowds  would  visit  this  structure  and  speculate  upon  its  probable  use 
and  constructors.* 

*  Number  46  is  in  Sec.  15,  T.  10  K.,  B.  2  W.,  in  the  southeast  comer  of 
the  southeast  quarter  section,  4  rods  from  the  south  section  and  county 
line  that  separates  Franklin  and  Union  Counties,  8  rods  from  east  sec- 
tion line.  It  stands  on  the  south  side  of  Bath  Creek,  40  feet  from  the 
bank,  at  the  foot  of  a  small  hill  in  the  woods,  on  the  third  terrace  forma- 
tion of  the  river,  and  on  Mr.  Noah  Newkirk's  farm.  On  the  north  side 
and  also  on  the  east  side,  about  midway  of  the  apex  and  base,  are  grow- 
ing two  large  beech  trees.  Mound,  height,  3^  f(^et ;  base,  diameter,  30 
feet;  composition,  compact  clay. 

Number  47  is  in  Sec.  22,  T.  10  K.,  B.  2  W.,  in  the  northeast  part  of 
the  northeast  quarter  section,  on  the  south  side  of  Bath  Creek,  and  ou 
third  terrace  formation  of  the  river,  located  on  Mr.  Amos  Cary's  fiinu. 
The  height  is  5  feet ;  base  diameter,  35  leet ;  composition,  compact  day. 

*  Since  the  above  was  written  Mr.  Joseph  Miller  states  that  during  the  lioeaheti  of 
June  13, 1882,  the  creek,  near  whose  bank  it  was  sitnated,  overflowed.  The  cmreDt, 
being  swift  and  destmctive,  completely  destroyed  the  remaining  part  of  the  stractar» 
by  nndermining  the  bank  and  tumbling  the  whole  into  the  creek.  Thtis  it  is,  one  by 
one,  these  old  remains  are  becoming  removed. 
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Number  48  is  in  Sec  22,  T.  10  N.,  B.  2  W.,  in  the  southwest  part  of 
the  northeast  qaarter  section,  on  the  south  side  of  Bath  Greek.  It  oc- 
cupies the  highest  terrace  formation  of  the  river,  aboat  midway  between 
the  creek  and  the  road  to  the  south  that  leads  from  Fairfield  to  Goiter's 
Gomer  and  Oxford.  It  is  located  on  Mr.  Amos  Gary's  farm.  The  height 
was  originally  6  feet  and  base  diameter  40  feet.  This  mound  has  been 
under  cultivation  for  the  past  half  century.  The  author  remembers 
very  distinctly  going  twenty-two  years  ago,  in  company  with  a  cousin,  and 
gathering  pockets  and  hats  full  of  fine  arrow-points  and  spear-points 
from  this  mound,  carrying  them  to  the  house,  after  which  they  amused 
themselves  by  striking  them  togetherto  seethe  sparks  fly.  Even  recently 
have  been  secured  fine  specimens  of  arrow-points,  spear-heads,  two  or 
three  very  good  axes,  several  fine  celts,  and  three  discoidal  stones,  the 
largest  weighing  eight  pounds  and  six  ounces.  In  digging  from  west 
to  east  a  trench  6  feet  wide,  nothing  was  found  in  the  shape  of  orna- 
ments or  domestic  implements,  but  a  stratum  of  ashes,  coal,  and  burnt 
clay. 

Number  49  is  in  Sec.  16,  T.  10  N.,  B.  2  W.,  in  the  southeast  quar- 
ter section,  about  midway  between  the  north  quarter  and  south 
Hection  and  county  lines.  It  is  10  rods  from  east  section  lines,  on  the 
third  terrace  formation,  on  Mr.  John  Sim's  farm.  This  is  an  oblong 
mound,  height,  3j^ feet;  longest  base  diameter,  40  feet;  shortest, 20  feet; 
composition,  compact  clay.  From  this  mound  can  be  distinguished  Nos. 
liO,  25,  26,  27,  28,  63. 

Number  60  is  in  Sec.  27,  T.  10  N.,  E.  2  W.,  in  the  northeast  part 
of  the  noitheast  quarter  section,  about  20  rods  from  the  north  section 
line,  the  same  distance  from  the  road  on  the  south  of  the  mound,  and 
northeast  of  Mr.  G.  Master's  residence,  on  whose  farm  it  is  located.  It 
lies  south  of  a  small  stream  called  Blue  Lick,  which  empties  into  Bath 
Creek,  and  is  in  the  woods  about  60  rods  from  the  creek.  The  height 
is  6  feet  9  inches;  base  diameter,  26  feet;  composition,  burnt  clay,  coal, 
and  ashes.  On  the  north  side  of  the  mound  is  a  large  beech  tree,  whose 
roots  permeate  the  mound.  This  tumulus,  in  construction,  is  similar 
to  No.  12  in  being  a  protected  mound.  No.  12  is  covered  with  flat 
shelly  limestone ;  this,  with  cobble-stones.  The  strata  are  five  in  num- 
ber,  the  protecting  rock,  or  cobble-stone  covering,  varying  from  6  to  12 
inches  in  thickness.  The  stones  were  laid  symmetrically  from  base  to 
apex,  and  were  all  calcined ;  the  silex  and  quartz  by  the  confined  heat 
had  become  vitrified.  This  was  accomplished  by  overlaying  the  rock 
covering  with  a  heavy  deposit  of  compact  clay,  thereby  confining  the 
heat;  but  the  most  difBcult  problem  is  how  the  savages  accomplished 
the  feat  of  arranging  these  bowlders  so  evenly  while  such  an  intense  fire 
was  burning.  What  was  the  object  in  thus  protecting  such  a  mound  is 
difficult  to  say,  unless  it  was  for  the  cremation  of  the  dead.  Upon  sink- 
ing a  shaft  in  the  center  below  the  level  of  the  mound,  or  in  digging  a 
trench  6  feet  wide  from  the  west  to  the  east  side,  not  a  fragment  of  bone, 
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pottery,  or  any  implement  appeared.  It  was  simply  a  pile  of  ealcined 
rockf  intensely  burnt  clay,  ashes,  and  coal.  Judging  from  the  vast 
amount  of  broken  arrow-points,  spear-points,  and  celts,  in  the  field  near 
mound  61,  a  terrific  conflict  must  have  raged  upon  this  siK>t^  and  it  may 
be  that  the  conquerors  heaped  up  their  dead  or  those  of  their  enemieB 
and  cremated  them  upon^the  spot  where  this  mound  of  ashes,  coal,  and 
calcined  rock  now  stands.  It  was  not  used  as  a  signal  mound,  for  sev- 
eral reasons:  First  the  builders  would  not  have  expended  their  labor 
in  gathering  these  cobble-stone  and  protecting  it  as  they  have  done  for 
such  a  purpose.  Second,  the  location  is  not  suitable,  for  all  signal  sta- 
tions or  mounds  are  located  on  the  most  prominent  points,  clear  of  all 
obstructions.  'Sot  is  it  a  kitchen  mound,  there  being  no  fragments  of 
bone,  pottery,  &c.    Therefore  this  must  have  been  a  funeral  pyre. 

Number  51  is  in  Sec.  27,  T.  10  N.,  B.  2  W.,  in  the  northwest  comer  of 
the  northeast  quarter  section,  on  the  highest  terrace  formation,  about  6 
rods  from  west  section  line  and  almost  due  west  of  number  50.  It  lies  a 
little  northeast  of  Mr.  Jon.  Hugh's  residence,  on  whose  farm  it  is  located* 
This  mound  has  been  under  cultivation  for  the  past  half  century.  Under 
the  turning  process  of  the  plow  and  scraping  and  dragging  of  the 
harrow  during  all  this  time,  one  finds  it  impossible  to  foim  any  idea  of 
its  original  height.  At  the  present  time  this  one  is  2  feet  10  inches 
high.  From  the  field  in  which  this  mound  is  located  a  great  many 
arrow-points,  pestles,  axes,  bark-pealers,  scrapers,  etc,  have  been  picked 
up  from  time  to  time,  of  which  a  great  majority  were  broken. 

Kumber  52  is  in  Sec.  27,  T.  10  N.,  B.  2  W.,  in  the  northwest  part  of 
the  southeast  quarter  section,  on  the  highest  terrace  formation,  dae 
south  of  number  51,  near  the  woods,  on  Mr.  Jon.  Hugh's  farm.  The 
height  is  4}  feet;  base  diameter,  35  feet;  composition,  compact  clay. 

Number  53  is  in  Sec.  20,  T.  10  K,  B.  2  W.,  in  the  northwest  part  of 
the  northwest  quarter  section,  near  the  head  of  a  stream  called  Herralls' 
Branch,  on  the  highest  terrace  formation,  due  north  of  Mrs.  Hayworth's 
residence,  on  whose  farm  it  is  located.  The  height  is  4  feet;  base 
diameter,  25  feet,  and  composition,  compact  clay. 

li^umber  76  is  in  Sec.  27,  T.  10  N.,  B.  2  W.,  in  the  northeast  comer  of 
the  southwest  quarter  section,  on  the  highest  terrace  formation,  and  on 
Mr.  A.  G.  Garter's  farm.  The  height  is  3  feet;  the  base  diameter,  20 
feet,  and  composition,  compact  clay. 

STumber  77  is  in  Sec.  23,  T.  10  N.,  B.  2  W.,  in  the  southwest  comer  of 
the  southwest  quarter  section,  on  the  highest  terrace  formation,  on  Hr. 
B.  Wortman's  farm,  at  the  head  of  a  small  stream  called  Blue  Lick, 
which  empties  into  Bath  Greek.  The  mound  is  on  the  east  side  and 
almost  due  south  of  the  old  log  cabin  that  still  stands  on  the  south  side 
of  the  farm.  The  height  is  4^  feet ;  base  diameter,  28  feet ;  and  composi- 
tion, compact  clay. 

l^umber  78  is  in  Sec.  28,  T.  11  N.,  B.  2  W.,  about  the  center  of  tiie 
southwest  quarter  section,  on  the  second  terrace  formation.    It  stands 


PAPERS  RELATING  TO  ANTHROPOLOGY.         743 

a  little  northwest  of  Quakertown,  on  the  east  side  of  Bond's  Creek,  about ' 
80  yards  distant.  The  present  height  is  3  feet,  and  base  diameter,  60  feet. 
Mr.  Hugh  Abernathy,  among  the  first  settlers  of  this  valley,  states  that, 
sixty  years  ago,  this  mound  was  about  18  feet  high,  and  made  of  fine 
sand,  which  the  older  citizens  of  Quakertown  and  Dunlapsville  hauled 
away  for  building  purposes.  The  remaining  portion  does  not  look  like 
the  remnant  of  a  mound. 

Number  79  is  in  Sec.  31,  T.  14  N.,  B.  14  E.,  in  the  northeast  corner  of 
the  northwest  quarter  section,  on  the  third  terrace  formation,  on  Mr. 
Hugh  Abemathy's farm.  The  height  is  8  feet;  base  diameter,  45  feet^ 
and  composition,  compact  clay. 

Number  80  is  in  Sec.  2,  T.  11 N.,  B.  2  W.,  in  the  northwest  part  of  the 
northeast  quarter  section,  on  the  highest  terrace  formation,  on  the  Lev- 
iston  farm.  It  stands  about  half  way  between  the  Junction  Eailroad 
and  Liberty  and  Brownsville  pike,  and  about  4  rods  from  a  never- failing 
spring,  which  is  a  little  northwest  of  the  mound.  The  mound  has  been 
under  cultivation  for  a  greattoany  years,  which  has  greatly  diminished 
it  in  height.  * 

Number  84  is  in  Sec.  5,  T.  11  N.,  B.  2  W.,  in  the  northwest  part  of 
the  southeast  quarter  section,  and  on  the  second  terrace  formation  of 
Hannah's  Ci*eek,  on  Mr.  Henry  Buse's farm.  The  height  is  6 feet;  base 
diameter,  42  feet ;  composition,  compact  clay. 

The  fragments  of  pottery  which  have  been  found  in  the  exploration 
of  the  several  mrunds  that  are  distributed  along  this  valley  (no  com- 
plete vessels  have  been  recovered)  are  composed  of  potter's  clay,  sand, 
and  pounded  shell.  In  the  process  of  burning,  a  portion  of  the  sand 
became  vitrified  and  the  shell  calcined.  By  the  aid  of  the  microscope 
it  was  possible  to  find  out  the  composition  of  each  fragment,  yet  these 
would  crumble  with  the  least  handling.  The  mysterious  people  who 
constructed  these  mounds  must  have  exercised  a  great  deal  of  care  in 
removing  the  larger  pebbles  from  the  dirt,  since  those  composed  of  clay 
or  sand  show  a  very  few  pebbles  as  large  as  a  good  sized  marble.  This 
fact  has  been  often  verified  by  the  author,  who  ordered  his  helpers  to 
notice  critically  every  particle  of  dirt  handled  in  the  process  of  trench- 
ing or  sinking  a  pit.  Mounds  from  20  to  60  feet  in  diameter  have  been 
trenched  without  finding  as  many  as  a  dozen  pebbles.  It  is  not  for  the 
want  of  pebbles  in  the  surface  soil,  for  they  are  plentiful  and  can  be 
gathered  by  the  bushel.  It  is  not  that  the  material  has  been  brought 
from  a  distance.  Ninety-nine  of  every  hundred  mounds  are  heaped  up 
from  the  surrounding  soil,  and  seasons  of  rain-fall,  freezing  and  thaw- 
ing, growth  and  decay  have  filled  up  these  places,  so  that  the  surround- 
ing surface  presents  the  appearance  of  never  having  been  disturbed. 
How  much  higher  these  tumuli  were  originally  we  have  no  means  of 
knowing;  the  same  changes  will  diminish  the  height  of  these  monu- 
ments with  each  succeeding  year. 

Number  54  is  a  group  of  stone  graves  in  Sec.  10,  T.  9  N.,  B.  2  W.,  in 
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the  northwest  corner,  near  the  north  section  line  of  the  northwest 
quarter  {section,  on  the  third  terrace  formation  of  the  river.  It  is  situ- 
ated north  of  a  small  stream  that  runs  through  Mr.  James  Logan's  farm. 
Mr.  James  Bncker,  in  company  with  Mr.  Logan,  some  years  ago,  excavated 
them,  but  in  doing  so  only  found  a  few  fragments  of  decayed  bones. 
Mr.  Logan  also  states  that  the  field  in  which  these  graves  are  located 
was  formerly  covered  with  arrow-points,  but  the  process  of  plowing, 
rolling,  and  harrowing  has  broken  them  into  fragments ;  yet  a  great 
many  are  still  picked  up  by  the  children  from  time  to  time. 

Number  55  is  also  a  stone  grave  in  Sec.  16,  T.  10  N.,  R.  2  W.,  aboot 
midway  between  the  north  section  line  and  the  south  quarter-section  line, 
and  in  the  northeast  quarter  section.  It  stands  about  4  rods  from  the 
east  section  line,  on  the  brow  of  a  very  high  hill  that  is  covered  by  heavy 
timber.  In  digging  into  this  grave  a  few  fragments  of  bone  were  foand, 
a  portion  of  the  humerus,  ulna,  radius,  and  femur,  the  outer  plates  of 
the  cranium,  which  wa«  as  thin  as  paper,  the  inner  being  entirely  de- 
cayed. • 

Number  64  is  a  cemetery  in  part  Sec.  29,  T.  11  K.,  B.  2  W.,  on  the 
highest  terrace  formation,  and  on  a  prominent  ridge  that  projects  oat 
to  Bond's  Greek,  on  the  west  side,  on  Mr.  Jackson  Leeche's  farm. 
Five  years  ago,  in  the  neighborhood  in  which  this  cemetery  is  located,  the 
road  supervisor,  in  his  search  for  gravel,  by  chance  stumbled  upon  the 
point  of  this  ridge,  which  he  commenced  to  remove.  After  digging  and 
caving  down  the  ridge  about  8  feet  from  the  point  of  commencement, 
the  workmen  came  upon  and  removed  four  skeletons  with  a  few  stone- 
axes,  one  of  which,  8  pounds  in  weight,  is  in  the  author's  cabinet,  and  one 
of  about  the  same  weight  is  in  the  cabinet  of  the  Natural  Historical  So- 
ciety of  Cincinnati.  At  that  time  also  a  few  celts  were  found  with  these 
skeletons.  A  great  portion  of  the  skeletons  crumbled  to  pieces  upon 
exposure  to  the  air.  One  cranium  was  nicely  put  together  by  Mr.  Stan- 
ton, who  has  it  yet  in  his  cabinet.  The  depth  of  the  interment  was  7 
feet. 

Number  65  is  a  cemetery  in  Sec.  4,  T.  9  N.,  B.  2  W.,  in  the  southwest 
corner  of  the  southeast  quarter  section,  on  a  ridge  that  projects  oat 
to  a  small  stream  which  empties  into  the  river.  It  is  situated  on 
the  east  side  of  the  river,  on  the  second  terrace,  a  little  southeast  of 
the  river  bridge,  on  Mrs.  K.  Templeton's  farm.  Over  it  has  grown  a 
small  forest,  which  obscured  the  fact  that  it  was  a  resting-place  of  tlie 
dead.  There  are  only  four  places  within  a  range  of  11  miles — these 
two  cemeteries  and  the  stone  graves — where  the  dead  were  buried  in 
this  manner. 

Number  56  is  an  open-air  workshop  in  Sec  3,  T.  9  N.,  R.  2  W.,  in  the 
southeast  comer  of  the  southwest  quarter  section,  on  the  second  terrace 
formation  of  the  river,  in  a  field  on  the  north  side,  through  which  mns 
a  small  stream  fed  by  numerous  fine  springs.  This  workshop  is  but  a 
short  distance  southwest  of  the  group  of  stone  graves. 
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Kamber  57  is  an  open-air  workshop  in  Sec.  4,  T.  0  N.,  H.  2  W.,  near 
the  southeast  corner  of  the  northwest  quarter  section,  on  Mr.  George 
Templeton's  farm.  It  is  situated  on  the  second  terrace  formation  ef  the 
river,  soiis^h  of  Templeton's  Creek  about  300  yards,  and  150  yards  south 
of  his  residence.  The  gentleman  states  that  he  has  found  a  great  many 
axes,  pestles,  celts,  and  arrow-points  on  this  piece  of  land,  and  from  a 
spot  about  200  feet  square  has  hauled  at  least  sixty  wagon-loads  of 
chipped  and  unchipped  cobble-stones,  and  yet  as  many  loads  remain. 
Mr.  Templeton  has  in  his  possession  an  ax  taken  from  this  shop,  the 
most  perfect  one  the  writer  has  examined. 

>fnmber  58  is  a  workshop  in  Sec.  12,  T.  10  N.,  R.  2  W.,  in  the  north- 
east corner  of  the  southwest  quarter  section,  on  the  second  terrace  forma- 
tion, and  in  Mr.  Charles  B.  Hay  ward's  farm.  It  stands  almost  opposite  the 
noted  Glidwell  mound,  and  on  the  west  side  of  the  river,  in  plain  view 
of  No.  57.  To  the  northwest  of  the  field  in  which  this  shop  is  located  are 
several  never-failing  springs,  whose  water  forms  quite  a  stream,  which 
flows  along  the  north  side  and  empties  into  the  river.  Here  can  be 
found  a  vast  amount  of  chert  chips,  chert  balls,  broken  and  chipped  cob- 
ble-stones, and  broken  arrow-points.  The  implements  that  predominate 
are  the  scrapers,  axes,  sinkers,  hammer  or  chipping-stones.  A  few  or- 
namental pieces  have  been  found.  The  author  has  gathered  and  re- 
ceived from  Mr.  Hayward  at  least  a  bushel  of  relics.  And  every  year 
when  this  spot  of  ground  is  turned  over  hundreds  are  picked  up  by  the 
owner  and  given  away,  yet,  from  among  the  vast  number,  not  one  pure 
flint-point  has  been  found. 

Number  59  is  a  workshop  in  Sec.  17,  T.  10  N.,  B.  2  W.,  in  the  south- 
east part  of  the  northeast  quarter  section,  on  the  second  terrace  for- 
mation of  the  river,  on  Mr.  James  Herrall's  farm,  a  little  east  of  north 
from  his  residence,  and  close  to  the  road,  on  the  east  side  of  the  field  in 
which  it  is  located.  East  of  the  field  is  a  fine  spring  of  water,  and  near 
by  in  the  field  is  the  workshop,  about  300  feet  square.  Here  were  manu- 
factured the  ornamental  or  ceremonial  pieces,  for  every  year  that  this 
spot  is  cultivated  several  implements  are  picked  up  in  an  unfinished  or 
finished  state.  Some  are  only  chipped  into  form,  some  chipped,  pecked, 
and  partly  ground ;  others  completed,  with  the  exception  of  drilling, 
which  in  some  cases  is  commenced  ]  others  are  entirely  finished.  A  few 
celts  and  chipping-stones  have  been  found,  but  they  do  not  seem  to  be 
very  numerous. 

Number  60  is  a  workshop  in  Sec.  9,  T.  11  N.,  B.  2  W.,  on  the  south- 
west corner  of  the  northwest  quarter  section,  on  the  second  terrace  for- 
mation of  the  river,  and  on  Mr.  Alexander  Johnston's  farm.  The  spot 
covers  about  4  or  5  acres,  constituting  the  area  of  the  plateau  over 
which  the  work  was  prosecuted.  The  articles  of  manufacture  were 
axes,  celts,  and  pestles.  From  this  spot  have  been  gathered  quite 
a  number  of  these  domestic  implements,  with  a  few  ornaments,  by  Mr. 
Theodore  Campbell,  S.  Conrad,  H.  Brown,  James  Mills,  and  others.   Quite 
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a  number  of  large  axes^  weighing  from  10  to  16  pounds,  have  been  fomid 
here.  Mr.  James  Backer  has  one  in  his  cabinet  with  about  4  inches  of 
the  bit  broken  off,  found  by  Mr.  Henry  Brown,  that  weighs,  as  itis,  I2| 
pounds.  No  doubt  before  it  was  broken  it  would  have  weighed  16 
pounds.  The  author  has  one  in  his  cabinet,  made  of  striped  slate, 
plowed  up  on  the  26th  day  of  August,  that  weighs  10  pounds.  Mr. 
Theodore  Campbell  gave  the  author  a  mortar  that  holds  very  near  a  half 
gallon,  the  finest  sx>ecimen  of  the  kind  he  has  ever  seen.  It  was  plowed 
up  in  1848,  by  Mr.  Taylor,  ^^  a  former  owner  of  this  farm,"  who  at  that 
time  picked  tiie  date  on  the  bottom  of  it.  Very  few  arrow-points  are 
found  on  this  farm  or  those  joining  it  on  the  north,  east<,  or  south. 
Through  the  field  in  which  this  shop  is  located  an  old  Indian  trail 
passes  to  an  Indian  camping-ground  due  west,  about  200  yards. 
Some  of  the  older  inhabitants  of  this  and  that  neighborhood  still 
recollect  some  of  the  incidents  that  transpired  at  this  camp  while 
the  aborigines  yet  roamed  at  will  up  and  down  this  valley. 

Number  61  is  a  workshop  in  part,  Sec.  2^,  T.  12  N.,  B.  2  W.,  on  the 
second  terrace  formation  of  the  river,  atid  on  Mr.  Levi  Bond's  farm, 
just  north  of  his  residence,  about  300  yards.  It  is  about  500  yards 
northwest  of  Quakertown,  on  the  north  side  of  the  road  that  leads  from 
Quakertown  to  Alguina ;  also  on  the  west  side  of  Bond's  Creek.  A  lit- 
tle to  the  south  is  an  excellent  spring  of  pure  water  running  the  whole 
year  round.  A  little  northeast  of  this  shop  was  the  once  great  saud 
mound  spoken  of.  The  articles  of  manufacture  of  this  shop  were  the  ax, 
pestle,  celt,  and  hammer-stone.  This  was  one  of  the  most  productive 
shops  along  the  valley.  There  has  been  gathered  here,  from  time  to 
time,  at  least  a  half  wagon  load  of  domestic  implements,  and  yet  ever}' 
year  that  this  field  is  cultivated  Mr.  Bond  or  his  sons  pick  up  about  two 
dozen  implements.  Almost  every  cabinet  in  this  section  and  that  of 
the  State  museum  contains  typical  specimens  taken  from  this  notorioas 
workshop  which  covers  about  2^  acres.  This  space  is  covered  with  a 
mass  of  chipped  and  broken  stones ;  but  to  my  knowledge  or  that  of  Hr. 
Bond's,  no  ornamental  piece  has  yet  been  found  within  the  field  in  which 
these  remains  are  located.  Northwest  of  this,  a  quarter  of  a  mile,  is  a 
cemetery  which  will  be  mentioned  further  on. 

Number  62  is  a  woikshop  in  Sec.  4,  T.  11  N.,  B.  2  W.,  in  the  north- 
west part  of  the  southeast  quarter  section,  on  the  second  terrace  forma- 
tion of  the  river,  and  on  Mrs.  E.  Scott's  farm.  It  stsvnds  northeast  of  her 
residence  and  on  the  north  side  of  Hannah^s  Creek.  The  articles  of 
manufacture  have  been  pestles  and  celts,  those  implements  predomi- 
nating. But  very  few  axes  have  been  found  here.  The  area  of  this 
shop  is  about  1  or  1^  acres.  A  vast  amount  of  broken  cobble-stone 
covers  the  spot.  Very  little  of  the  striped  slate  stone  is  found  here. 
No  ornaments  or  fragments  thereof  has  ever  been  discovered  od  this 
piece  of  land,  arrow-points  also  being  very  few  in  number.  OccasioD- 
ally  one  is  picked  up  in  the  spring  or  fall  of  the  year,  when  plowing  is 
going  on. 
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Knmber  63  is  a  workshop  in  Sec.  21,  T.  12  K,  B.  2  W.,  in  the  north- 
west comer  of  the  southeast  quarter  section,  on  the  second  terrace 
formation  of  the  river,  and  on  Mr.  Harrison  Erb's  farm.  It  stands  on 
the  west  side  of  the  river,  also  on  the  west  side  of  the  road  that  leads 
from  Dnnlapsville  to  Brownsville.  A  little  northeast  of  this  work- 
shop is  an  excellent  spring,  which  has  never  been  known  by  the  oldest 
settler  to  fail  in  supplying  an  abundance  of  water.  The  articles 
of  manufacture  at  this  shop  were  axes,  pestles,  celts,  and  hammer- 
stones,  or,  as  some  would  wish  to  classify.them,  sinkers.  From  this 
shop,  which  covers  an  area  of  about  2  acres,  quite  a  goodly  number  of 
these  domestic  implements  have  been  taken.  Only  two  or  three  orna- 
mental pieces  have  been  found  here,  and  those  were  broken  or  unfin- 
ished. A  great  many  of  the  domestic  implements  have  also  been  found 
in  this  condition. 

Ifnmber  66  is  a  workshop  in  Sec.  36,  T.  13  N.,  B.  13  E.,  in  the  north- 
west part  of  the  southwest  quarter  section,  on  the  highest  terrace  for- 
mation, on  Mr.  Jacob  Master's  farm,  a  little  northwest  of  the  residence 
and  on  the  north  side  of  Bloyd's  Greek.  To  the  south  of  this  shop  is  a 
fine  spring  of  water.  The  predominant  articles  of  manufacture  were 
arrow-points,  scrapers,  and  drills.  Seldom  an  ax,  celt,  or  pestle  is  found 
here,  but  a  great  many  arrows,  with  which  the  several  local  collectors 
have  enriched  their  cabinets.  They  are  principally  made  of  chert ;  occa- 
sionally a  specimen  of  chalcedony  or  of  flint  occurs.  * 

Number  82  is  a  workshop  in  Sec.  20,  T.  10  N.,  B.  2  W.,  in  the  south- 
west part  of  the  northwest  quarter  section,  on  the  highest  terrace  forma- 
tion, and  on  Mrs.  Agnes  Miller's  farm,  north  of  her  residence  about  100 
yards.  To  the  south  of  this  shop  is  a  fine  spring  of  water.  Articles 
of  manufacture  are  arrows,  spear-points,  and  scrapers.  The  area  of  the 
shop  is  about  one-half  acre",  which  is  thickly  covered  with  fragments 
of  chert.  A  great  many  fine  arrow-points  have  been  found  here  by  Mrs. 
S.  B.  Johnston's  sons,  who  make  a  business  of  collecting  these  relics  and 
selling  them  to  the  several  local  collectors. 

Numbeir  83  is  a  workshop  in  Sec.  27,  T.  13  K,  B.  13  E.,  in  the 
southwest  part  of  the  southeast  quarter  section,  on  Ihe  highest  terrace 
formation,  on  Mr.  Jacob  Meyer's  fiarm,  northwest  of  his  residence  about 
75  yards.  East  of  the  shop  about  100  yards  is  a  good  spring  of  water, 
which  flows  directly  along  the  south  side  of  the  fleld  in  which  the  shop 
is  located.  Articles  of  manufacture  are  arrow  and  si>ear  points,  al- 
though a  few  fragments  of  ornaments  havebeenfound  and  two*' anvils." 
The  area  covered  by  the  shop  is  1^  acres.  Here  we  find  the  ground  cov- 
ered with  chips  of  Cher  r,  with  occasionally  a  few  fra  gments  of  flint  and  chal- 
cedony. This  shop  has  also  furnished  several  local  collectors  with  a  fine 
assortment  of  arrow- points.  So  far,  not  a  single  ax,  celt,  or  pestle  has 
been  found  on  this  shop  or  even  on  the  farm. 

Number  85  is  a  workshop  in  Sec.  10,  T.  12  N.,  B.  13  E.,  in  the  north- 
em  part  of  the  southeast  quarter  section,  on  the  highest  terrace  forma- 
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tion,  and  on  Mr.  Jon.  Webb's  farm.  Articles  of  mannfacture  are  axes, 
celts,  arrow  and  spear  points.  Here  a  proftision  of  articles  have  been 
found,  along  with  some  fhkgments  of  ornaments.  Mr.  Webb  and  his 
sons,  in  the  process  of  tilling  this  field,  have  secnred  a  vast  amount  of  the 
arrow-points,  some  of  them  very  fine  specimens.  The  shop  covers  about 
2  acres  of  ground.  In  the  writer's  cabinet  is  a  sledge  which  Mr.  E. 
Webb  gave  him  in  the  spring  of  1 880,  turned  over  in  the  process  of  plow- 
ing. This  sledge  weighs  22^  pounds ;  the  groove  being  complete,  also 
the  pole,  the  bit  being  chipped  and  pecked  down  ready  for  grinding. 
This  is  an  excellent  specimen.  Every  year  when  tilling  the  field  in 
which  this  shop  is  located  the  owners  secure  a  goodly  number  of  relics. 
In  the  adjoining  field  on  the  north  the  oldest  settlers  say  there  was 
an  Indian  camping-ground,  and  the  trail  passed  through  the  northeast 
corner  portion  of  the  field  in  which  this  shop  is  located. 

The  old  block-houses  which  were  erected  along  the  valley  some  sev- 
enty-five years  ago  have  nearly  all  been  removed,  and  the  spot  where 
they  once  stood  will  soon  be  unknown.  The  old  settlers  are  passing 
away  rapidly,  and  they  alone  retain  their  history.  Here  in  this  valley 
they  settled  down  in  1803  and  1804,  in  somewhat  compact  colonies,  and 
erected  these  forts  for  preservation  in  time  of  danger  from  the  then 
savages.  Of  these  but  two  remain,  one  on  Mr.  William  McClure's  farm, 
a  little  northeast  of  Brookville,  No.  89 ;  the  other  on  Mr.  Jon.  Power's 
farm,  No.  81.  This  was  weather-boarded  and  converted  into  a  dwelling, 
(ind  has  been  occupied  as  such  up  to  the  present  time,  but  the  owner 
contemplates  its  removal.  Thus  the  last  one  of  these  forts  whose  mde 
walls  had  protected  our  first  inhabitants  from  the  deadly  arrows  of  the 
red  men  will  be  gone  to  give  place  to  a  more  commodious  dwelling 

Blockhouse  No.  67  is  in  Sec.  28,  T.  12  N.,  B.  2  W.,  and  in  the  south- 
east corner  of  the  northwest'quarter  section,  on  the  east  side  of  the 
village  of  Dunlapsville.  This  block-house  was  erected  by  Mr.  William 
Nickles  in  1806. 

Block-house  No.  68  is  in  Sec.  30,  T.  14  N.,  E.  14  E.,  in  the  southwest 
comer  of  the  northeast  quarter  section,  and  just  opposite  the  month 
of  Richland  Greek.    It  was  erected  in  1805. 

Block-house  No.  81  is  in  Sec.  33,  T.  10  N.,  E.  2  W.,  in  the  southwest 
comer  of  the  southwest  quarter  section,  erected  by  Obadiah  Bnstes,  in 
1804. 

Block -house  No.  87  is  in  Sec.  21,  T.  9  N.,  R.  2  W.,  near  the  southwest 
corner  of  the  northwest  quarter  section. 

Camping-grounds  and  trails  have  been  laid  down  on  the  map  and 
sectional  drawings  as  correctly  as  it  were  possible.  To  accomplish  this 
has  been  quite  a  task  and  involved  writing  to  a  great  many  who  are 
acquainted  with  facts,  who  do  not  now  reside  within  the  county.  The 
greater  portion  of  the  knowledge  thus  gained  was  from  the  oldest  in- 
habitants who  were  born  and  raised  in  this  community. 

No.  69  is  in  Sec.  31,  T.  10  N.,  R.  1  W.,  in  the  southwest  corner  of  the 
southwest  quarter  section. 
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No.  70  is  in  Sec.  33,  T.  10 19 .,  B.  2  W.,  in  the  northwest  corner  of  the 
Boathwest  quarter  section. 

No.  71  is  in  Sec.  10,  T.  12  N.,  R.  13  £.,  near  the  soathwest  corner  of 
the  northeast  quarter  section. 

No.  72  is  in  Sec.  36,  T.  13  N.,  B.  13  £.,  very  near  center  of  the  sec- 
tion. 

No.  73  is  in  Sec.  8,  T.  11  N.,  B.  2  W.,  soatheast  corner  of  the  north- 
east quarter  section. 

No.  74  is  in  Sec  11,  T.  11  N.,  B.  2  W.,  in  the  northeast  comer  of  the 
southwest  quarter  section. 

No.  75  is  in  Sec.  7,  T,  14  N.,  B.  14  E.,  in  the  southwest  comer  of  the 
southwest  quarter  section. 

No.  86  is  in  Sec.  34,  T.  13  N.,  B.  13  E.,  midway  between  the  east  and 
west  quarter-section  lines,  and  near  the  north  line  of  the  northeast 
quarter  section. 

OPEN-AIR   WORKSHOPS. 

These  shops  are  discovered  in  the  valleys  under  the  uplands  by  evi. 
deuces  as  positive  as  those  of  the  mounds  and  earthworks,  and  perhaps 
more  so  than  those  of  the  mounds,  l^om  the  fact  that  a  great  many  per- 
sons are  misled  in  regard  to  these  elevations,  ever  ready  to  call  any  sym- 
metrical hillock  a  mound.  Only  a  section  will  disclose  the  tmth  as  to  their 
natural  or  artificial  formation.  Not  so  in  regard  to  these  ancient  work- 
shops. If  by  chance  one  should,  while  passing  over  a  field  or  piece  of 
ground,  come  upon  a  vast  amount  of  broken  cobble-stones  or  chert,  un- 
able to  find  hardly  one  intact,  he  naturally  would  conclude  that  here 
some  kind  of  industry  had  been,  carried  on.  A  trae  knowledge  of  that 
branch  of  industry  would  be  found  out  by  any  inquiring  mind.  If 
among  these  spalls  or  Aragments  we  find  an  ax,  celt,  or  pestle,  and  upon 
due  inquiry  of  the  owner  or  tenants  ascertain  that  he  at  different 
times  had  gathered  several  of  these  different  implements  there  we  could 
surely  say,  this  is  a  workshop  where  were  manufactured- only  this  pecu- 
liar class  of  implements.  Wherever  these  fragments  are  found  there  is 
no  difQculty  in  classifying  the  style  of  implement  which  were  manufac- 
tured, whether  they  be  the  ax,  celt,  pestle,  hammer,  arrow,  or  ornament ; 
the  superabundance  of  each  article  tells  the  story.  Sometimes  we  find 
a  variety  of  implements,  such  as  the  ax,  celt,  arrow-points,  &c.  In  such 
instances  there  will  be  found  a  conglomeration  of  fragments.  But  such  is 
seldom  the  case,  and  only  one  shop  of  this  character  is  known  along 
this  vaUey ;  this  is  No.  69,  in  Sec.  17,  T.  11  N.,  B.  2  W.  Here  are 
found  the  warlike  and  domestic  implements  in  couj  unction  with  orna- 
ments, all  of  which  have  been  found  in  goodly  numbers  in  their  finished 
and  unfinished  state ;  some  chipped  into  form,  others  chipped  and  partly 
pecked ;  others  again  showing  three  stages  of  advancement,  chipped, 
partly  pecked,  and  partly  ground  or  polished.  Such  is  not  only  the  case 
with  the  ornamental  finds,  but  also  the  axes  and  celts  show  the  same 
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stages  of  advancement.  These  workshops,  as  a  general  rale,  are  located 
on  the  second  terrace  formation  along  the  river  or  the  larger  streams 
that  empty  into  the  river,  and  in  close  proximity  with  each  shop  ia  an 
excellent  spring  of  water.  Also  in  close  proximity  will  be  fonnd  a  sig- 
nal mound  or  station,  located  on  the  highest  hill  or  bluff  along  the  river. 
Mound  12  commands  an  excellent  view  of  Nos.  56,  57,  and  58 ;  moond 
25  that  of  No.  59 ;  mound  27  that  of  shop  60 ;  mound  41,  that  of  62 ;  mound 
79,  that  of  63 ;  mound  21,  that  of  85 ;  and  so  on,  through  the  whole  val- 
ley. Tis  true  these  signal  mounds  in  some  instances  have  been  con- 
verted or  adopted  as  burial  mound,  probably  after  their  abandonment 
as  signal  stations.  We  are  better  able  after  trenching  these  struct- 
ures through  the  center  to  determine  their  true  character  and  probable 
use.  Until  this  is  done  our  theories  are  premature,  for  only  a  true  sec- 
tion of  their  formation  can  establish  the  facts  as  to  whether  they  are 
signal  mounds  or  burial  mounds  or  both.  In  si^al  mounds  there  is  only 
one  spot,  and  that  in  the  center,  that  shows  the  action  of  fire,  and  wh^ 
it  has  served  its  purpose  it  is  built  up  in  a  cone  shape  and  abandoned. 
In  case  it  is  converted  into  a  burial  mound  the  iire  has  been  extin- 
guished, the  surface  leveled,  the  dead  deposited,  and  i^gain  another 
layer  of  clay  or  whatever  material  is  used  in  its  construction  is  sym- 
metrically laid  over  the  dead  to  the  depth  of  6  to  Id  inches.  Over  the 
whole  surface  a  fire  once  more  is  started,  the  object  being  to  bum  the 
clay  or  harden  it,  so  that  the  water  will  not  permeate  it  so  readily  as  it 
does  the  unbumt  clay.  In  doing  this  there  is  no  fear  of  destroying  the 
objects  deposited  below.  Sometimes  where  a  limb  has  not  be^i  soffi- 
dently  covered  it  has  been  charred,  which  accounts  for  that  part  of  the 
subject  we  oftentimes  find  in  these  tumuli  that  are  mutilated  and  at- 
tributed to  cremation.  The  moisture  that  is  contained  in  the  body  pre- 
serves the  bones  of  these  subjects  from  the  intrinsic  action  of  the  fire. 
In  studying  the  reports  of  the  survey  of  mounds  in  certain  portions  of 
thecountry^bythosewho  have  classified  them  as  signal  and  burial  mounds, 
the  question  often  presents  itself,  by  what  criteria  are  they  asserted  to 
have  been  signal  stations  or  otherwise  t  The  writer  has  followed  in 
their  footsteps  heretofore  in  his  classification,  description,  surveys,  &c. 
In  the  present  paper  the  theory  of  their  past  usage  is  based  on  the  i^ 
pearance  of  their  strata,  after  a  perfect  section  of  the  mound  is  made, 
not  from  the  strata  shown  in  sinking  a  shaft  in  the  center,  for,  perhaps, 
these  strata  may  extend  to  within  6  inches  of  the  outer  edge  of  the 
structure  or  tumulus,  and  perhaps  they  may  not;  hence  the  advisability 
of  a  perfect  section  of  the  works  so  as  to  enable  one  to  classify  them  cor- 
rectly. This  has  been  done  in  this  present  report  as  far  as  it  was  possible 
to  superintend  the  work.  These  signal  and  burial  mounds  develop  the 
fact  that  their  builders  looked  to  the  safety  of  the  living  and  to 
the  preservation  of  their  dead,  and  adopted  the  most  rational  means 
at  that  time,  taking  into  consideration  their  surroundings  and  facili- 
ties.   They  could  not,  with  all  their  shrewdness,  have  hit  upon  a  more 
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preservative  mode — the  ashea  and  coal  for  the  bed  of  the  sleepers,  and 
the  hard  burnt  clay  as  their  covering.  Under  such  circamstances  it  re- 
quired years  for  tiiese  bodies  to  molder  away.  Perhaps  where  these 
monuds  stand  forests  have  grown  up,  fallen,  and  decayed  to  give  place 
to  other  species,  and  yet  a  goodly  portion  of  the  skeletons  are  exhumed 
from  these  tumuli  in  a  good  state  of  preservation.  The  people  who  once 
occupied  this  land  have  had  their  turn,  and  in  the  most  joyous  career 
of  their  vanity  and  splendor  their  strength  failed,  and  they  have  again 
returned  to  dust.  Therefore  the  whole  world  is  but  a  sepulcher,  and 
there  has  nothing  lived  on  its  surface  but  has  beeu  entombed  beneath 
it.  The  mounds  and  obscure  cemeteries  all  over  the  world  are  full  of 
this  loathsome  dust  of  bodies  once  quickened  by  living  souls,  who  per- 
haps occupied  thrones,  presided  over  assemblies,  marshaled  armies,  and 
subdued  provinces. 

Mounds  surrounded  by  circular  walls  are  scattered  along  the  valley 
and  on  the  hill-tops  that  command  a  view  of  the  greatest  territory ; 
those  in  the  valley  generally  stand  on  the  second  terrace  formation, 
near  the  greatest  prominence.  Why  are  thet^ircular  walls  thus  built  t  Is 
it  to  mark  the  peculiar  purpose  for  which  they  were  constructed,  as 
signal,  crematory,  or  sacrificial.  Perhaps  these  walls  were  built  to  serve 
the  purpose  to  which  have  been  attributed  the  smaller  circular  works 
without  any  center  elevation.  AIL  the  lesser  works  of  this  character 
were  probably  constructed  tor  the  same  purpose  as  mentioned  hereto- 
fore. They  are  the  remains  of  a  primeval  wigwam,  it  may  have  been  of 
a  religions  character,  or  one  in  which  the  royal  chief  and  family  dwelt. 
Exploration  does  not  develop  anything  positive.  It  is  seldom  that  any 
fragment  of  bone  is  found.  When  such  is  the  case  it  is  of  an  animal, 
but  the  species  cannot  be  determined.  Generally  fragments  of  pottery 
are  found  throughout  the  work,  but  domestic  implements  are  seldom 
found.  If  such  be  the  case  it  will  be  only  a  fragment.  Another  notice- 
able feature  is  that  these  structures  contain  no  ornamental  or  ceremonial 
.  stones.  K  one  is  allowed  to  judge  from  the  material  that  is  found 
within  them,  of  a  domestic  character,  they  would  be  classed  as  kitchen 
mounds,  containing  more  fragments  of  plain  domestic  pottery  than  any- 
thing else.  They  cannot  be  works  of  defense,  for  they  are  too  small, 
measuring  only  40  to  80  feet  in  diameter.  These  circular  works  were 
simply  the  protection  walls  of  a  wigwam  or  temple,  perhaps  of  religious 
character.  Nothing  can  be  more  obvious  than  that  they  were  built  in 
accordance  with  a  general  plan  and  for  a  specific  purpose.  When,  how- 
ever, a  conclusion  is  sustained  by  analogies  of  a  most  striking  charac- 
ter, it  is  invested  with  double  value.  It  is  then  that  we  proceed  with 
some  degree  of  confidence  to  inquire  how  far  we  are  justified  in  suppos- 
ing that  these  ancient  structures  were  temples  of  worship,  or  palaces  for 
the  chief  ruler.  It  is  true,  we  have  neither  the .  light  of  tradition  nor 
that  of  history  to  guide  us  in  our  inquiries.  Even  the  name  of  the 
people  by  whom  these  works  were  constructed  is  lost.    Therefore  every 
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attempt  to  draw  aside  the  curtain  that  separates  myth  from  trath  may 
fail,  but  if  this  investigation  is  but  partially  snccessful  in  castiug  a  ray 
of  light  npon  these  mystical  structures,  the  labor  will  not  have  been  in 
vain. 


SIGNAL  MOUNDS  OF  BUTLER  COUNTY,  OHIO. 
By  J.  P.  MacLean,  of  Hamilton j  Ohio. 

The  great  mound  of  the  valley  of  the  Oreat  Miami  Biver  is  situated 
on  one  of  the  highest  hills  in  its  immediate  vicinity,  and  located  about 
three-quarters  of  a  mile  southeast  of  the  town  of  Miamisburgh,  Mont- 
gomery County,  Ohio,  and  about  the  same  distance  east  of  the  Miami 
Biver.  The  hill  is  composed  of  limestone  Tepresenting  the  geological 
formation  known  as  the  Hudson  Biver  epoch.  Broken  limestone  crops 
out  on  the  surface,  and  the  soil  is  very  thin,  not  adapted  to  agricultaral 
purposes.  The  hill  from  the  north  and  west  is  steep  and  may  be  said  to 
be  difficult  of  ascent.  The  surface  of  the  country  for  a  considerable  dis- 
tance to  the  east  and  south  is  very  much  broken.  The  mound  is  on  the 
summit  of  the  hill  and  on  a  natural  knoll  of  a  very  noticeable  declivity. 
The  sides  or  various  slopes  of  this  knoll  appear  to  be  regular  and  of 
equal  descent,  or  rather  rising  evenly  from  all  directions.  On  the  east 
side  of  the  mound  and  penetrating  it  is  an  excavation  walled  with  stone 
and  probably  used  as  a  milk  house.  Two  or  three  rods  farther  removed 
is  a  farm-house,  while  the  same  distance  to  the  northeast  is  a  bam.  The 
mound  is  dS  feet  in  perpendicular  height,  and  852  in  circumference  at 
its  base,  and  contains  311,353  cubic  feet.  The  summit  is  level,  circular 
in  form,  with  a  diameter  of  about  20  feet.  It  is  said  that  from  this  point 
a  view  may  be  seen  extending  for  20  miles  up  the  valley  and  the  same 
distance  down  the  river.  The  day  I  visited  it  was  cloudy  and  rainy,  caus- 
ing the  view  to  be  limited,  although  one  of  the  grandest  sights  within 
the  State  presented  itself  to  my  eyes.  Some  of  the  hills  of  Butler 
County,  upon  which  I  knew  were  located  mounds,  were  before  me. 

The  summit  of  the  mound  overlooks  some  of  the  most  important  in- 
closures  of  the  valley.  Looking  north  a  distance  of  3  miles  are  the  in- 
complete works  at  Alexandersville,  figured  and  described  in  '^Ancient 
Monuments  of  the  Mississippi  Valley,"  p.  82. 

In  a  southwest  direction  and  5  miles  distant  from  the  moui^d  is  tbe 
Fort  on  Big  Twin  located  on  Sec.  3,  German  Township,  Montgomery 
County,  described  in  my  work  on  "  The  Mound-builders,"  p.  25.  An  en- 
larged plan  of  the  work  is  given. 

Nine  miles  northeast  of  the  last-named  fort,  and  1^  miles  south  by 
west  of  Farmersville,  situated  on  Big  Twin  Creek,  is  another  inclosure 
containing  two  irregular  circles,  with  still  another  at  the  north  gateway. 
The  work  is  situated  on  a  spur  of  land  about  100  feet  above  the  creek 
with  a  i>erpendicular  declivity.    Toward  the  north  the  hill  slopes  and  tbe 


PAPERS  EELATIXG  TO  ANTHROPOLOGY. 


753 


H.  Mis.  26 48 


754 


PAPERS   RELATING   TO   ANTHROPOLOGY. 


PAPEfiS   BELATiNQ  TO  ANTHBOPOLOGT. 


755 


766         PAPEBS  BELATING  TO  AKTHEOPOLOGY. 

line  of  embankment  is  carried  down  the  sloi>e.  The  eatrance-wayg  are 
at  the  ea«t  and  west  sides,  the  iuclosnre  at  these  points  being  covered 
by  a  doable  line  of  embankment  more  formidable  than  at  other  points. 
The  circles  have  uo  gateways.    A  short  distance  east  by  south  ate  the 


remains  of  what  purports  to  have  been  a  very  large  mound.  The  alti- 
tude of  the  monnd  as  it  now  stands  ia  20  feet  The  creek  encroached 
upon  the  bank  and  gradnally  andermined  the  mound,  taking  away  not 
less  than  tbree-fonrths  of  it.  The  creek  then  receded  to  its  present 
bed,  distant  about  20  rods. 
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On  the  same  creek,  in  Lanier  Township,  Preble  County,  was  once  the 
work  described  and  fip^ured  in  "Ancient  Monuments."* 

Five  miles  south  of  the  great  mound  is  the  large  mound  near  Frank- 
lin, in  Warren  County.    This  mound  is  about  35  feet  high,  located  on 


one  of  the  high  hills  bordering  the  east  bank  of  the  river,  and  removed 
a  distance  of  about  three-fourths  of  a  mile  from  it. 

The  best  view  of  the  Miamisburgh  mound  seen  from  any  of  the  Butler 
County  mounds,  is  that  given  from  the  summit  of  the  mound  on  Sec.  32, 


*  Ancient  Monumente  of  the  MieHaHppi  Valley,  p.  33  (Plate  XII,  No.  2). 
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Madison  Township.  In  the  same  township,  Sec.  19,  is  the  highest 
monnd  in  the  county,  with  an  altitade  of  43  feet.  A  fire  on  the  Miamis- 
borgh  mound  would  be  distinctly  seen  &o|n  the  summit  of  this  mound. 
While  Ikhis  mound  is  not  situated  on  the  highest  hill  in  the  county,  yet 
its  situation  is  seen  to  be  better  adapted  for  the  purpose  of  a  signal 
station  than  any  other  8X)ot,  when  the  various  earthworks  it  was  in- 
tended to  protect  are  taken  into  consideration.  All  the  signal  mounds 
radiate  from  this  one.  It  is  located  on  a  hill  rising  400  feet  above  the 
Miami.  It  overlooks  the  inclosure  on  Sec.  14,  Wayne  Township.  A 
fire  on  its  summit  could  be  seen  from  the  mounds  on  Sec*  26,  Wayne 
Township ;  Sees.  9  and  16,  Saint  Clair,  and  Sec*  22,  Fairfield ;  also  fSrom 
the  inclosure  situated  on  Sec.  16,  Fairfield.  The  three  mounds  on  Sec 
9,  Saint  Glair,  overlook  the  inclosure  last  named,  also  the  one  on  Sees. 
4,  5, 8, 9,  Saint  Glair ;  the  one  on  Sec.  30,  Wayne,  and  that  near  Somer- 
ville  (Sees.  3,  4,  9, 10),  Milford.  A  light  on  the  same  three  mounds 
(Sec.  9,  Saint  Glair)  could  be  seen  from  the  mound  on  Sec.  31,  Milford, 
which  overlooks  the  inclosure  on  Sec.  36,  Oxford  Township. 

The  mound  on  Sec.  20,  Liberty  Township,  could  be  signaled  from  the 
Madison,  Saint  Glair,  or  Fairfield  mounds.  From  that  point  communi- 
cation could  be  had  with  the  mound  on  Sec.  24,  Union  Township,  thence 
to  the  mound  on  Sec.  14.  The  last  named  overlooks  the  indosures  on 
Sees.  14  and  8,  Union. 

Gommunication  is  established  between  the  mounds  on  Sees.  16  and 
19,  Saint  Glair,  and  from  the  latter  to  Sec.  12,  Boss,  located  within  a 
few  rods  of  Fortified  Hill  Fort  This  fort  commands  a  view  of  the  earth- 
works on  Sees.  16, 10, 15,  stnd  8,  Fairfield,  as  well  as  Sec  13,  Boss. 

A  light  on  the  mound  in  Sec  12,  Boss,  would  be  seen  fh>m  the  monnd 
in  Sec.  21,  and  this  by  those  in  Sec.  30,  Hanover,  and  24,  Beily,  whfle 
one  in  the  last  named  mound  would  be  visible  from  that  on  Sec  22, 
which  overlooks  the  works  just  above  the  village  of  Beily. 

The  mound  on  Sec/  21,  Boss,  overlooks  the  mound  and  fort  on  Sec  8, 
Fairfield,  also  the  Gobrain  works  in  Hamilton  Gounty,  and  the  circular 
works  on  Sees.  27  and  34,  Boss. 

On  Sec  9,  Union  Township,  and  Sec.  15,  Fairfield,  were  a  series  of 
works  overlooked  by  a  mound  on  last-named  section.  A  communication 
could  be  had  with  this  mound  from  several  mounds  on  the  west  bank  of 
the  river,  notably  such  as  the  mounds  on  Sec  12,  Boss,  and  3  and  16, 
Saint  Glair. 
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REMAINS  Olf  BLENNERHASSETT'S  ISLAND,  OHIO  RIVER 

By  J.  P.  MaoLean,  of  Hamilton^  Ohio.* 

The  most  famous  of  aU  the  islands  of  the  Ohio  Biver  is  known  as 
Blennerhassett's  Island.  For  more  than  two  generations  it  has  been 
an  historic  spot.  Around  it  clusters  one  of  the  saddest  episodes  in  the 
history  of  our  country.  The  traveler  anxiously  seeks  to  have  it  i>ointed 
out,  and  having  once  beheld  it  his  imagination  lingers  at  the  spot. 
The  history  of  the  past  wells  up  before  him,  and  with  pity  and  kind- 
ness he  thinks  of  the  unibrtunate  man  who  was  once  its  x)ossessor. 

The  island  received  its  name  from  Harman  Blennerhassett,  who,  in 
1798,  purchased  the  upper  portion,  containing  170  acres.  Previous  to 
this  purchase  it  was  known  as  Backus'  Island.  It  is  supposed  that 
the  island  was  first  located  by  General  Washington,  in  the  year  1770. 
It  was  first  surveyed  in  1784,  and  in  1786  Patrick  Henry,  then  governor 
of  Virginia,  made  out  a  patent  for  it  to  Alexander  Nelson.  In  1792  it 
was  purchased  of  James  Heron  by  El\jah  Backus.  At  the  present  time 
it  is  divided  into  four  farms,  and  owned  by  four  difierent  parties,  none 
of  whom  resides  there. 

All  that  remains  of  Blennerhassett's  costly  mansion  and  tasteful  im- 
provements are  the  old  well,  whose  wall  is  covered  with  moss  and  fern, 
two  sand  stone  steps,  and  a  piece  of  a  stone  gate-post.  Where  once 
was  the  cellar  is  now  a  depression,  with  a  sycamore  tree  several  feet  in 
diameter  growing  in  the  center. 

The  island  is  situated  14  miles  below  Marietta,  and  1^  miles  west  of 
the  mouth  of  the  Little  Kanawha.  It  extends  east  and  west  and  is  of 
peculiar  form,  narrow  at  the  middle  and  broad  at  both  extremities.  It  is 
over  3  miles  long,  although  its  area  embraces  only  297  acres.  At  the  east- 
em  extremity  a  ridge  of  land  commences  and  runs  through  the  center  of 
the  island  until  half  the  distance  is  reached.  On  either  side  of  this 
ridge  is  a  natural  trough,  resembling  the  bed  of  an  ancient  canal,  with  the 
ridge  banks  higher  than  those  bordering  the  river.  The  trough  or  ancient 
channel  bed  on  the  north  side  of  the  western  half  of  the  island  has  been 
cut  away  by  the  river,  thus  leaving  the  ridge  to  form  the  river's  bank. 
During  high  water  the  river  breaks  over  its  banks  and  flows  through 
these  troughs,  and  in  its  course  deposits  rich  sediment.  During  the 
time  of  these  explorations  the  river  was  high  and  had  broken  into  the 

*  The  writer  woald  here  expreee  his  iDdebtedness  to  Mr.  F.  P.  Ames,  of  Belpre, 
Ohio,  for  the  valnable  assistance  he  rendered  in  the  exploration  of  Blennerhassett's 
Island.  It  was  he  who  called  attention  to  its  antiquities,  and  who  took  every  oppor- 
tunity to  make  the  visit  both  profitable  and  pleasant.  Mr.  Bryant  £.  Johnson  also 
deserves  gratefnl  mention.  Besides  furnishing  relics  and  granting  permission  to  dig 
in  the  principal  shell  heap,  he  generously  abandoned  his  plow  and  assisted  in  making 
the  excavations.  The  iUustrations  were  made  from  photographs  and  negatives  fur- 
nished by  Mr.  L.  C.  Overpeck,  of  Hamilton,  Ohio,  who  kindly  volunteered  to  do  the 
work  without  any  charge. 
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trough  on  the  south  side  and  flowed  through  the  channel  to  the  pomt 
where  the  water  re-entered  the  river,  thus  forming  an  island  of  consid- 
erable size  on  the  south.  During  low  water  the  river  recedes,  thas  re- 
uniting the  different  parts  of  the  island.  The  head  of  the  island  is 
covered  with  trees,  which  serve  to  protect  it  from  erosion  and  alsofirom 
damage  by  ice.  Between  these  x)oints  is  a  dense  covering  of  trees  and 
underbrush  left  for  the  same  purpose,  on  account  of  the  land  being  low 
and  the  channel  somewhat  deep.  Here  driftwood  accumulates  in  g^reat 
quantities,  making  it  of  particular  advanta<;e  to  the  islanders.  Wisdom, 
however,  would  dictate  to  allow  the  driftwood  to  accumulate  in  order 
to  protect  this,  the  weakest  part  of  the  island. 

The  geological  formation  of  the  bluff  on  the  Virginia  side  of  the  river 
was  not  examined,  but  the  rocks  appear  to  be  the  same  as  those  on  the 
opposite  bank.  On  the  Ohio  side  the  rocks  are  composed  of  sand  and 
take  the  name  of  sand-rock.  Not  far  distant,  and  farther  up  the  river, 
are  located  several  grindstone  quarries.  The  series  of  rocks  belong  to 
that  age  known  as  the  upper  portion  of  the  coal  measures.  Throngfa 
this  sand-rock  the  Ohio  has  gradually  cut  its  way  until  its  bed  is  nearly 
600  feet  below  the  summit  of  the  adjacent  hills.  That  ike  bed  of  the 
river  was  once  still  lower  is  evident  from  the  fact  that  its  bottom  is 
composed  of  sand  and  gravel.  The  river  channel  was  partially  filled 
during  the  glacial  epoch,  and  since  the  close  of  that  period  the  river  hw 
been  gradually  reaching  its  former  level.  During  this  process  it  has 
changed  its  bed  several  times.  The  plain  of  Belpre  was  its  bed  at  the 
close  of  the  glacial  epoch.  Distinct  markings  occur  which  exhibit 
changes  that  took  place  upon  the  plain.  By  the  continued  process  of 
erosion,  first  on  the  Ohio  and  then  on  the  Virginia  side,  shifting  its 
channel  from  time  to  time,  the  river  has  cut  its  way  to  its  present  bed, 
leaving  on  the  Ohio  side  a  series  of  beautiful  plains  and  on  the  Virginia 
a  perpendicular  bluff. 

Blennerhassett's  Island  is  not  wholly  an  accretion  of  sediment  formed 
by  the  river,  but  largely  a  deposit  of  the  age  of  ice.  The  river,  in 
the  constant  shifting  of  its  bed,  formed  two  channels  at  this  point,  whidi 
gives  shape  to  the  island.  The  troughs  running  along  the  sides  <tf  the 
ridge,  thus  forming  three  ridges  (one  of  which  is  high  and  the  other 
two  low  and  bordering  the  river),  were,  once  additional  channels,  thus 
presenting  four  beds,  all  of  which  were  occupied  at  one  and  the  same 
time.  When  this  was  the  condition  of  the  river  the  island,  in  all  prob- 
ability, was  a  Beries  of  three  islands  running  parallel,  the  two  out^  ex- 
tending fiEkrther  into  the  present  riVer  channels.  The  bed  of  the  trough 
on  the  north  side  is  higher  than  that  on  the  south,  and  hence  was  the 
first  to  become  dry.  More  than  one-half  of  the  old  troagh  on  the  south 
side  is  still  quite  low  and  is  soon  overflowed  during  a  rise  in  the  river. 
The  whole  island  is  occasionally  inundated,  which  generally  inures  to 
its  benefit  on  account  of  the  rich  sediment  usually  deposited. 

From  the  observations  made  the  land  seemed  to  be  making  on  the 
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south  side,  but  on  the  western  half  of  the  north  side  the  erosion  was 
great.  The  river,  flowing  from  the  north,  strikes  the  Virginia  blnfiOs  a 
little  below  the  month  of  the  Little  Kanawha,  and,  on  its  rebound, 
passes  over  to  the  north  side  of  the  island  and  washes  the  Ohio  shore, 
which  in  turn  forces  the  waters  against  the  island.  So  great  has  been 
the  erosion  at  this  point  that  the  summit  of  the  ridge  is  scarcely  3  feet 
in  width.  Unless  it  is  soon  protected  the  river,  at  no  distant  day,  will 
cut  through,  which  will  result  in  the  rapid  annihilation  of  the  western 
half  of  the  island. 

The  geological  structure  presents  a  mixture  of  sand,  gravel,  clay,  and 
river  sediment.  Fine  sand  is  the  principal  ingredient ;-  the  clay  and 
gravel  are  not  predominant.  The  ridge  is  covered  with  a  rich  vegetable 
mold,  varying  in  thickness  from  4  inches  to  30.  Fossils  are  occasion- 
ally picked  up,  among  them  Sjpirffer  mueronatus  and  a  variety  of  Zaph- 
renUs.  Ooal  is  washed  upon  the  sand-bars  in  the  form  of  rolled  peb- 
bles. The  coal  has  been  lost  from  sunken  barges  and  then  rolled  along 
the  bottom  of  the  river.  When  thus  found  it  takes  all  the  variety  of 
shax>e8  represented  in  the  river  gravel  or  cobble-stone. 

The  £a<*'t  that  the  island  was  rich  in  its  archaeological  remains  was 
known  only  to  a  few.  The  islanders  are  not  interested  in  these  remains 
save  to  pick  up  the  relics,  for  which  they  find  a  ready  sale.  Curiosity- 
seekers  have  paid  high  prices  for  relics,  simply  as  mementoes  of  the  fa- 
mous place.  Two  speculators  have  steadily  watched  the  island  for  sev- 
eral years,  and  immediately  after  high  water  they  search  along  the  north 
bank  where  they  pick  up  quantities  of  ancient  art.  These  are  disposed 
of  without  revealing  their  true  locality.  Although  the  writer  visited 
the  islands  two  days  after  a  speculatoi*  had  been  there,  enough  relics 
were  secured  to  illustrate  fairly  the  wonderful  productiveness  of  the 
place.  Including  those  purchased,  the  following  is  a  list  of  relics  ob- 
tained :  Fifty-seven  arrow-heads,  twelve  spear-heads,  one  drill,  four 
hatchets,  one  flesher  or  bark-peeler,  two  pestles,  three  hematites,  two 
bodkins,  one  bone  ueedle,  two  bone  beads,  seven  ornaments,  five  circu- 
lar stones,  besides  numerous  pieces  of  pottery,  human  and  animal  bones, 
and  three  pipes,  one  piece  of  the  bowl  of  a  pipe,  and  two  pipe-stems. 
Some  of  these  are  now  deposited  in  the  Smithsonian  Institution.  Oc- 
casionally complete  vessels  are  obtained.  Some  of  these  were  found  by 
Blennerhassett,  all  of  which  were  presented  to  his  guests  as  soon  as 
they  were  obtained. 

The  first  point  examined  was  the  largest  shell  heap  on  the  island  near 
thecenter.  The  deposit  is  1,125  feet  long  by  200  in  width  at  the  west  end 
and  3  feet  in  width  at  the  eastern  extremity.  What  was  the  original 
ividth  of  the  shell  heap  would  now  be  impossible  to  tell.  Mr.  Bryant 
Johnson,  who  has  resided  on  the  island  during  the  last  twenty  years, 
and  in  its  vicinity  all  his  life  stated  that,  in  his  recollection  the  width 
had  been  reduced  70  feet,  and  the  whole  distance  was  covered  with 
shells.    Save  along  the  margin  of  the  bank  the  shell  heap  has  been 
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plowed  over  for  the  last  forty  years  or  more.  The  plow  has  displaced 
innamerable  shells  from  their  bed  and  thrown  them  upon  the  sorfaoe. 
The  ground  is  almost  covered  with  the  shells  of  the  Unio.  Intermingled 
with  these  shells  are  numerous  pieces  of  pottery,  chert  chips,  the  bones 
of  the  deer,  &c.  The  jaw-bone  of  the  deer  is  found  in  great  numbers. 
The  remains  of  two  human  skeletons  had  been  recently  turned  out  by  the 
plow,  but  in  a  firagmentary  state.  This  location  is  a  little  below  the 
brow  of  the  ridge.  Lying  on  the  beach  human  and  animal  bones  occnr 
with  the  shells  of  the  land  tortoise. 

The  point  presenting  the  most  satisfieu^tory  view  for  examination  was 
the  brow  of  the  bank,  for  along  this  line  the  deposit  of  shells  had  notbeen 
disturbed  by  the  plow.  The  bank  presented  first,  a  layer  of  vegetable 
mold  varying  in  thickness  from  6  inches  to  30.  Then  a  layer  of  shells 
(  Unio)  ranging  from  4  to  6  inches,  containing  pieces  of  XK>ttery,  bone 
and  stone  implements,  and  the  bones  of  various  animals.  Under  this, 
at  different  x>oints,  varying  in  depth  from  12  inches  to  25  were  ash  pits. 
Then  came  a  sandy  formation  lying  over  a  stratum  composed  of  sand, 
gravel,  and  clay. 

Along  this  bank  were  made  seven  excavations ;  the  first  was  at  the 
eastern  extremity.  As  the  ridge  here  is  so  extremely  narrow  the  face 
of  the  bank  was  slightly  cut  away  in  order  to  discover  whether  tiie 
6hells  occurred  farther  east  along  the  neck.  The  shells  here  pres^ted 
a  fair  compactness  of  deposit,  but  on  being  handled  their  sharp  edges 
crumbled.  This  is  also  true  of  the  other  places  examined.  Farther 
westward,  immediately  under  the  mold,  and  4  inches  below  the  sar- 
fece  were  found  in  conjunction,  intermingled  with  the  shells,  several 
pieces  of  pottery  and  an  implement  made  of  the  antler  of  a  deer.  It 
had  been  ground  to  a  point  and  was  probably  highly  polished.  It  does 
not  come  to  a  point  evenly,  but  presents  two  fiat  sides.  Numerous 
split  bones  occurred  and  the  jaw,  axis,  and  other  bones  belonging  to  the 
deer  {Oariaous  virginianus) ;  a  little  west  qf  the  middle,  2  feet  below  the 
surface  was  found  a  human  skull,  and  with  it  a  shell  bead  of  the  OUva, 
It  was  lying  on  its  left  side,  with  its  base  toward  the  north  and  within 
the  bank  a  distance  of  4  inches.  Under  it  and  partly  around  it  was  an 
ash  heap.  All  the  bones  of  the  face  were  in  place  when  discovered,  bat 
rapidly  crumbled  on  exposure  to  the  air.  By  great  care  the  cranium 
was  saved  almost  entire.  It  is  now  in  the  Smithsonian  Institution.  The 
entire  skull  was  filled  with  vegetable  mold,  very  compact,  and  full  of 
rootlets,  some  of  which  still  adhere  to  the  sutures.  On  the  removal  of 
the  mold,  within  the  skull  and  lying  against  the  sagittal  suture  were  a 
pebble,  a  piece  of  charcoal,  two  finger  bones,  three  sections  of  the  verte- 
bral column,  a  piece  of  the  atlas,  a  part  of  the  sphenoid  bone,  and  pieces 
of  the  ribs,  also  one  of  the  teeth  (bicuspid  of  the  upper  jaw)  in  the  right 
orbit.  It  may  be  a  matter  of  interest  to  know  how  these  bones  came  to  he 
displaced.  The  skull  bore  no  traces  of  having  been  rolled  or  even  dis- 
placed since  inhumation,  save  a  twist  in  the  lower  jaw.    If  the  skull  had 
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been  displaced  then  the  body  or  rest  of  the  skeleton  was  displaced  with 
it.  The  probability  is  that  some  small  animal  burrowing  into  the  earth 
found  the  body  before  decomposition  had  destroyed  all  the  fleshy  parts, 
and  entering  the  skull  through  the  foramen  magnum  used  the  cranium 
for  a  home.  This  must  have  taken  place  prior  to  the  accumulation  of 
vegetable  mold  within  the  cranium.  But  this  will  not  account  satis- 
&ctorily  for  the  gravel  stone  and  charcoal  within  the  cranium  nor  the 
tooth  within  the  6rbital  cavity.  The  following  are  the  measurements  of 
the  cranium : 

Inches. 

Longitudinal  diameter 6 

Parietal  diameter 5^ 

Vertical  diameter 6 

Intermastoid  arch 12 

Horizontal  circumference 1S| 

The  cranium  nowhere  bears  any  traces  of  artificial  flattening.  On 
placing  it  side  by  side  with  a  skull  taken  from  a  mound  in  Liberty  Town- 
ship, Butler  County,  Ohio,  a  great  difference  presents  itself  in  every 
feature.  Compared  with  an  Indian  skull  from  tbe  west  bank  of  the 
Great  Miami,  same  county,  still  another  difference  is  seen  besides  its 
noticeable  smallness.  The  only  feature  in  common  is  the  raised  line 
along  the  sagittal  suture.  But  between  it  and  a  skull  from  a  mound 
near  Belpre,  Ohio  (noticed  farther  along),  a  great  similarity  is  readily 
seen  in  every  characteristic  feature.  The  skull  was  found  where  it  had 
been  placed  by  the  burial  party.  Had  it  not  been  for  the  few  bones 
protruding  from  the  bank  it  would  have  been  missed.  The  remainder 
of  the  skeleton  had  been  washed  away  by  the  encroachments  of  the 
river.  The  fire-heap  had  gone  out  and  was  partly  buried  before  the  in- 
terment, and  vegetable  mold  had  commenced  to  form  over  it.  In  cov- 
ering up  the  body  some  of  this  mold  was  thrown  immediately  over  it. 
The  probability  also  is,  that  some  shells  had  been  deposited  prior  to  the 
inhumation.  The  mold  above  the  skull  gave  no  evidence  of  having 
been  distnrbed. 

Within  3  inches  of  the  skull,  and  on  the  same  level  with  it,  an  atlas 
of  the  deer  was  found ;  on  the  west  of  the  skull,  and  removed  about  2 
feet,  yet  on  the  same  level,  were  excavated  a  chert  chip  and  one  of  the 
bones  of  the  foot  of  the  deer ;  immediately  below  the  skuU,  and  lying 
on  the  beach,  were  pieces  of  the  lower  and  upper  jaw  of  the  deer ;  also 
the  scapula  and  one  of  the  bones  of  the  foot  of  the  same  animal,  besides 
many  fragments  of  pottery.  This  pottery,  like  all  the  rest  found,  was 
made  of  clay  mixed  with  crushed  river  shells. 

The  next  examination  was  made  a  little  farther  west.  The  vegetable 
mold  was  over  a  foot  in  thickness,  and  the  remains  of  the  shells  and 
works  of  art  also  a  foot  in  depth,  inclnding  ornamented  x>ottery  and 
fragmentary  bones  in  abundance,  together  with  a  human  atlas.  A 
broken  implement  was  obtained  here.    It  is  composed  of  porphyry,  and 
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was  finely  x>oli8hed.    It  presents  fonr  sides,  showing  breakage.    lu  all 
probability  it  was  originally  a  bark-peeler. 

At  the  la^t  point  examined  the  shell  deposit  is  from  6  to  10  iuches 
below  the  surface.  Under  the  shells  is  a  charcoal  layer.  In  this  de- 
posit were  found  ornamented  pottery,  an  implement  from  antler,  the 
lower  jaws  of  the  deer,  both  yonng  and  old,  the  split  b^uesof  name 
animals,  the  breast  bone  of  some  large  fowl,  probably  the  tnrkey,  and 
other  objects  of  interest 

It  13  evident  that  if  one  should  excavate  at  any  given  x>oint  withm 
this  shell-heap  works  of  art  would  be  revealed. 

It  should  be  remarked  that  the  above  excavations  did  not  partake  of 
the  true  character  which  that  word  necessarily  implies.  Only  a  few 
inches  alpng  the  face  of  the  bank  were  removed^  a  fhrther  exposure 
being  unnecessary.  Another  consideration  also  had  weight,  that  to  cut 
much  away  would  endanger  t^e  bank,  and  hence  would  have  been  dis- 
advantageous to  the  land. 

It  is  along  this  bank  where  most  of  the  implements  wliich  have  been 
thrown  upon  the  market  have  been  taken.  All  the  implements  men- 
tioned in  the  paper  either  came  from  this  shell-heap  or  else  from  one 
on  the  southeastern  part  of  the  island. 

Other  shell-heaps  inspeoted  are  small  and  composed  of  the  umo.  They 
were  not  explored,  as  they  appeared  to  belong  to  the  same  age  as  the  one 
fully  described  above.  The  shell  heap  at  the  southeastern  part  of  the 
island  covers  about  one-half  acre,  extending  to  the  south  bank  of  the 
ridge.  When  first  discovered  it  was  inclosed  by  a  low  wall,  nearly 
square,  composed  of  surface  material.  Pipes,  ornaments,  circular  stones, 
and,  some  other  implements  were  found  in  this  heap. 

A  little  below  the  shell-he^,  and  over  the  brow  of  the  bank,  five 
human  skeletons  were  dug  u^^  Two  of  these  were  very  large.  They 
were  placed  in  a  straight  line,  heads  near  together,  but  divided  by  a 
small  pile  of  shells. 

These  heaps  face  the  Virginia  shore,  with  the  exception  of  one.  It  is 
probable  that  the  large  one  faced  both  shores  originally.  The  general 
surface  of  the  land  presents  no  reason  why  the  heaps  should  be  so 
located.  It  is  not  probable  that  the  Virginia  side  contained  more  of  the 
unio,  and  even  if  it  did  the  supply  would  not  have  held  out  long  enough 
to  have  continually  maintained  a  residence  on  the  south.  The  reason 
must  be  looked  for  in  anollier  direction.  The  Virginia  bluifc  do  not  pre- 
sent a  favorable  point  of  attack  by  marauding  bands,  and,  hence,  it  may 
be  concluded  that  the  south  side  was  deemed  safer  in  case  of  an  assault 
by  an  enemy. 

Fifteen  different  forms  of  arrow-heads  are  common  on  the  island. 
They  are  composed  of  gray,  black,  and  brown  chert,  chalcedony,  jasper, 
and  homstone.  As  the  implements  occur  in  abundance  it  is  probable 
they  were  fastened  to  arrows  and  used  for  shooting  fish.  Implements 
of  l^e  form  commonly  called  a  drill,  composed  of  jasper,  were  probably 
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used  in  fishing.  The  general  opinion  that  these  so-called  drills  were 
used  for  x>erforating  stone  or  other  implements  may  be  true.  So  far  as 
my  own  observation  extends  this  view  is  not  sustained.  Hundreds  of 
them  have  been  examined  by  the  writer,  and  many  are  in  his  cabinet, 
yet  out  of  all  these  not  a  half  dozen  wonld  indicate  that  they  had  been 
used  for  drills.  If  so  used  their  edges  would  be  more  or  less  broken. 
In  Butler  County,  Ohio,  they  are  almost  wholly  found  along  our  larger 
streams.  It  is  probable  that  sometimes  they  were  used  for  drilling,  but 
usually  in  fishing  or  in  the  chase. 

The  forms  of  spear-heads  made  from  chert  and  other  stone  are  various. 
One  with  a  sagittate  base  is  composed  of  a  very  pure  and  clear  chalce- 
dony. Only  the  stem  or  base  is  left;  the  shaft  lost.  This  form  is  rare 
in  the  latitude  of  Ohio. 

Other  forms  of  implements  were  secured ;  a  drilled  ornament  com- 
posed of  the  columella  of  the  Pp^la  perversa  ;  another  composed  of  the 
same,  not  perforated,  resembling  a  handle,  but  with  no  appearance  of 
ever  having  been  so  used ;  the  tips  of  the  horn  of  the  deer,  already  re- 
ferred to;  pendants  comxiosed  of  cannel-coal,  in  one  the  eyelet  is  broken, 
but  in  the  other  it  is  perfect ;  beads  made  from  bones  of  the  bird;  a  bone 
awl;  one  cup-shaped  form  is  called  an  ^^eagle-stone."  It  is  a  natural 
formation,  and  must  have  been  picked  up  from  the  gravel.  It  is  partly 
drilled,  and  perhaps  intended  for  a  suspended  ornament. 

Three  forms  of  pipes  occur  in  the  collection.  One  is  composed  of 
baked  clay,  and  is  as  hard  as  stone.  It  somewhat  resembles  catlinite. 
Near  it  was  found  the  stem,  composed  of  the  same  material.  As  this 
stem  makes  a  complete  fit  in  the  orifice  or  stem  end  of  the  pipe  there  can 
be  no  question  that  it  was  intended  for  this  identical  pipe.  The  work- 
men did  not  complete  it,  for  the  perforation  is  still  unflnised.  At  one 
end  its  depth  is  one  inch,  and  at  the  other  one-fourth  inch.  A  second 
pipe  is  composed  of  a  fine-grained  sandstone,  blackened  by  use  and  age. 
At  the  top  and  opposite  frt)m  the  stem  is  a  lip  made  for  adornment. 
The  third  is  an  incomplete  pipe,  composed  of  calcite,  and  intended  to 
represent  the  head,  neck,  and  breast  of  some  bird.  A  tube  composed 
of  steatite  found  with  it  was,  in  all  probability,  a  pipe-stem. 

Among  the  pottery  fragments  are  ears;  one  is  perfect  and  the  other 
broken.  One  stone  celt  might  be  classed  between  hatchet  and  bark- 
peeler.  It  is  somewhat  rude,  never  was  finished,  and  i»  composed  of 
greenstone.  A  polished  hatchet  comx>osed  of  greenstone  and  a  tool  of 
the  same  material,  probably  used  as  a  x>olisher,  are  types  of  stone  im- 
plements. 

Circular  discs  occur.  Some  of  them  are  x>erforated;  one  is  discoidal, 
and  all  of  them  are  composed  of  fine  micaceous  sandstone,  except- 
ing one,  of  cannel-coal.  Its  face  is  smooth,  and  near  the  center  is  a 
coontersink.  The  perforation  is  regular,  but  not  smooth.  The  opposite 
side  is  roundish,  with  a  slight  depression  at  the  center.  It  is  scratched 
tqr  the  coarse  grains  of  sand. 
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Another  impIemeDt  is  composed  of  a  very  hard  quality  of  baked  clay, 
and  probably  used  in  polishing.  Chert  flakes  are  everywhere  picked  up 
in  the  two  principal  shell-heaps.  Nodules  of  red  hematite  are  common 
here,  but  do  not  belong  to  the  island. 

Some  of  the  coarser  implements  found  are  a  broken  flesher  or  bark- 
peeler,  polished  and  made  from  sandstone,  a  pestle,  made  of  quartz  and 
finely  i>olished,  another  unpolished  and  composed  of  a  compact  sand- 
stone, a  double  mortar,  composed  of  sand-rock.  The  obverse  bowl  is  6 
inches  long,  5  wide,  and  1^  in  depth.  The  reverse  bowl  is  of  the  same 
depth  and  5^  inches  in  diameter  at  the  top. 

Double  mortars  are  seldom  met  with  in  the  Ohio  region.  The  collec- 
tion contuins  also  a  so-called  spindle-rest,  with  three  perfect  circular  de- 
pressions. On  the  opposite  side  is  one  similar  depression.  The  mate- 
rial IS  a  fine  sandstone.  It  was  found  in  Highland  County,  Ohio.  The 
mortar  is  from  the  alluvial  deposit  on  the  Ohio  side  of  the  river,  inmie- 
diately  opposite  Blennerhassett's  Island. 

The  implements  above  described  do  not  represent  all  that  are  found 
on  the  island,  but  only  those  obtained.  Some  very  fine  hatchets,  com- 
posed of  brown  hematite,  and  grooved  stone  axes  were  seen,  but  they  could 
not  be  purcha  sed.  Doubtless  other  classes  of  implements  are  picked  up 
from  time  to  time. 

After  a  careful  study  of  what  was  observed  at  Blennerhassett's  Island 
the  following  conclusions  were  reached : 

(1.)  The  shell-heaps  were  all  deposited  by  the  same  race  of  people 
and  at  the  same  period  of  time. 

(2.)  The  deposits  were  formed  by  that  race  commonly  known  as  the 
American  Indians. 

(3.)  The  evidence  appears  to  lead  to  the  conclusion  that  the  Indians 
who  formed  these  hei^ps  belonged  to  the  earlier  tribes ;  for  (a)  time 
must  be  allowed  for  the  formation  of  the  vegetable  mold,  and  {b)  also 
a  period  must  elapse  for  the  growth  of  the  forest  trees.  When  the 
island  was  first  known  to  the  Caucasian  it  was  covered  with  forest  trees, 
which  extended  over  the  shell-heaps. 

(4.)  The  island  was  a  permanent  home  for  the  savages,  and  chosen 
on  account  of  its  natural  advantages.  The  savage  races  of  North 
America  chose  their  abodes,  whenever  practicable,  along  the  margin  of 
streams,  partially  because  it  afforded  them  protection  against  a  sudden 
attack.  The  high  bank  near  the  point  of  the  confluence  of  two  streams 
was  always  chosen  either  for  villages  or  camping  parties,  for  the  reason 
that  only  one  side  needed  to  be  guarded.  Blennerhassett's  Island  was 
protected  on  all  sides,  thus  giving  natural  advantages  not  afforded  on 
the  main  laud.  The  deer  and  other  animals  were  hunted  on  both  sides 
of  the  river  and  brought  over  in  their  canoes. 

(5.)  The  evidence  that  the  island  formed  a  permanent  habitation  is 
further  shown  by  the  vast  amount  of  chert  chips  scattered  throughout 
the  heaps.    The  chert  was  brought  from  ^<  Flint  Bidge,"  in  Licking  and 
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MaskiDgam  ConntieSy  Ohio,  and  then  worked  into  such  forms  aq  the 
*^  arrow-maker"  had  designed.  The  cannel-coal  was  brought  from  a 
distance,  and  then  shax>ed  into  such  forms  as  was  desired.  Two  good- 
sized  pieces  of  cannelcoal  were  exhibited,  which  had  been  plowed  up. 

(6.)  That  this  people  either  bartered  or  undertook  long  excursions  is 
shown  by  the  chert  and  cannel-coal  implements,  and  the  ornaments 
made  from  the  columella  of  the  Pyrulaj  which  shell*fish  lived  in  the 
Oulf  of  Mexico. 

(7.)  The  numerous  skeletons  turned  up  by  the  plow  probably  belong 
to  a  later  age.  It  is  hardly  susceptible  of  proof  that  the  people  who 
deposited  the  shells  would  bury  their  dead  in  shallow  graves  before 
their  huts.  That  intrusive  burials  occurred  on  the  island  as  late  as  the 
time  of  the  white  man  is  proven  by  the  evidence  of  a  lead  pipe  found 
among  the  shells.  The  stem  of  this  pipe  is  3  inches  long,  and  the 
bowl  14  inches  in  height.  It  shows  the  traces  of  the  molds. 

On  the  Ohio  side  of  the  river,  and  immediately  opposite- Blennerhas- 
sett's  Island,  and  on  the  second  river  terrace  (plain  of  Belpre),  are  numer- 
ous evidences  of  the  mound-builders,  consisting  chiefly  of  mounds.  One 
of  these  mounds  is  a  miniature  representation  of  the  truncated  mound 
in  the  cemetery  at  Marietta.  Like  the  above,  it  is  surrounded  by  a 
wall,  with  the  ditch  on  the  interior,  the  elevated  pathway  leading  from 
the  mound  to  the  gateway.  In  frcmt  of  the  gateway  (parallel  still  kept 
up)  is  a  straight  embankment  several  feet  in  length.  The  only  differ- 
ence in  the  design  of  the  two  mounds  is  that  the  gateway  in  the  Belpre 
mound  faces  the  north. 

About  one  year  ago  a  mound  near  the  above  was  removed.  It  meas- 
ured 14  feet  in  height.  In  it  we^e  found  several  human  skeletons  and 
numerous  tubes  and  pipes.  It  is  composed  of  some  kind  of  mottled  stone 
resembling  steatite.  One  of  the  steatite  tubes  measures  11  inches  in 
length,  and  it  is  1  inch  in  diameter  across  the  mouth.  The  bore  is  per- 
fectly smooth  and  even  until  it  reaches  within  one-eighth  of  an  inch  of 
the  opposite  end,  where  it  suddenly  contracts  and  the  remaining  part 
of  the  aperture  becomes  quite  small.  This  end  of  the  tube  (some  call  it 
a  pipe)  is  surrounded  by  a  flange  1^  inches  in  diameter.  The  tube  is 
finely  wrought,  and  exhibits  much  skill  on  the  part  of  the  workman. 

Near  the  top  of  this  tumulus  was  found  a  human  skull,  which  is  now 
in  the  Smithsonian  Institution.  In  form  it  is  similar  to  the  one  obtained 
on  the  island.  The  wormian  bones  in  the  right  lambdoidal  suture  and 
at  the  junction  between  the  lambdoidal  and  sagittal  sutures  are  the 
largest  the  author  has  observed.  These  bones  do  not  occur  in  the  skull 
from  the  island.    The  following  are  the  measurements : 

Inches. 

Longitudinal  diameter 6J 

Parietal  diameter 5J 

Vertical  diameter 5^ 

Inter-mastoid  arch 13^ 

Horizontal  circumference : 194 
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Over  tho  left  orbital  cavity,  and  just  above  the  superciliary  arch,  is  a 
perforation  one-half  inch  in  diameter.  Another  |ierforation  occors  in 
the  right  parietal  bone,  near  the  sagittal  satare. 

On  the  farm  of  Cyras  Ames,  and  on  the  alluvial  terrace,  several  yean 
ago,  the  river  washed  oat  a  hollow  stractnre,  composed  of  stone  care- 
fully laid  up  in  the  form  of  a  well  or  cistern.  This  subterranean  vault 
had  no  visible  outlet.    Kear  it  was  found  a  rude  mortar. 

It  is  probable  that  other  remains  occur  on  the  plain  of  Belpre  and  ou 
the  Virginia  side,  but  as  attention  was  not  called  to  any  other  andent 
works,  this  account  must  here  come  to  a  close. 


ABORIGINAL    STRUCTURES   DT   CARROLL    COUNTY, 

TENNESSEE. 

By  Jahes  M.  Nijll,  bf  McKenzie^  Tenn. 

The  aboriginal  structures  in  this  county  are  four  mounds,  situated  in 
the  southwest  corner  of  civil  district  No.  22,  three  of  them  on  Clear 
Creek,  and  one  on  Crooked  Creek,  4  miles  south  of  McKenzie,  Tenn. 
Crooked  Creek  and  Clear  Creek  are  small,  ever-ranning  streams,  with 
swampy  bottoms  and  miry  banks,  without  any  fords  except  where  they 
are  crossed  by  the  old  Indian  trails.  Mound  No.  1  is  8  feet  high  and  30 
feet  in  diameter,  being  situated  in  a  front  yard.  The  owner  will  not 
allow  it  to  be  explored.  It  is  on  a  ridge  running  down  to  a  point  on  the 
creek,  half  way  between  a  spring  300  feet  distant  on  the  west  and  a 
bluff  20  feet  high  on  the  east.  On  it  were  standing,  when  first  occa- 
pied  35  years  ago,  a  chestnut  and  a  sweet  gum  tree,  each  2^  or  3  feet 
ji  diameter. 

Mound  No.  2  is  on  the  south  bank  of  Clear  Creek,  three-fourths  of  a 
mile  from  mound  JSo.  1,  in  a  northwest  direction,  350  feet  from  a  bloff 
15  feet  high,  and  200  feet  from  a  spring.  It  was  originally  not  more 
than  3  feet  high  and  30  feet  in  diameter,  was  in  a  horse  lot  twenty-five 
years  or  more,  and  has  beon  plowed  over  for  10  years,  so  as  to  be  nearly 
obliterated.  During  the  plowing  nothing  in  the  way  of  relics  has  been 
discovered. 

Mound  No.  3,  one-half  mile  northeast  of  No.  2,  is  on  the  east  side 
of  a  bluff  20  feet  high,  and  200  feet  distant,  and  about  the  same  dis- 
tance from  a  spring.  It  was  6  feet  high  and  25  feet  in  diameter  when 
explored  a  few  years  ago.  A  man  dug  a  cellar  in  it,  knowing  it  to  be 
an  *<  Indian  mound,"  hoping  to  find  valuables.  He  sunk  a  pit  12  by  U 
feet,  2  feet  below  the  original  surface,  and  found  nothing  but  ^^  red 
dirt,"  as  he  expressed  it. 

Mound  No.  4,  6  feet  high  and  20  feet  in  diameter,  is  one*half  a  mile 
northeast  of  No.  3,  and  1  jr  miles  north  of  No.  1,  with  a  spring  300  feet 
and  a  bluff  600  feet  distant  on  the  east.    It  is  situated  in  the  wooctey 
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out  has  no  growth  on  it.  There  is  no  depression  of  the  earth  near  by. 
It  was  explored  by  an  old  gentleman  30  years  ago  for  treasures.  He 
sank  a  pit  3  feet  in  diameter  from  the  center  of  the  summit  to  the  level 
of  the  surrounding  earth.  A  gentleman  who  was  present  gives  the  fol- 
lowing account:  The  mound  was  composed  of  red  clay,  and  extending 
from  the  apex  to  the  bottom  was  a  circular  space,  6  inches  in  diameter, 
consisting  of  black  mold,  apparently  the  remains  of  a  pole,  around 
which  the  mound  had  been  built ;  nothing  else  was  discovered. 

At  the  head  of  the  bluff,  east  of  mound  JSo,  1,  is  a  good  ford,  with 
hard,  sandy  bottom,  the  only  one  known  on  Crooked  Greek.  On  the 
north  bank,  which  is  10  feet  high,  is  a  deep  worn  trail,  plainly  visible, 
although  it  has  not  been  used  as  a  crossing  since  the  settlement  of  this 
country,  as  long  ago  as  1820.  The  old  settlers  call  it  the  <<  buffalo  trail." 
A  ridge  runs  from  this  ford  to  the  lower  end  of  the  bluff  near  mound 
No.  2,  where  there  is  another  ford  aud  the  only  one  on  Clear  Creek  for 
a  number  of  miles.  Like  "So.  1,  it  shows  a  deep  trail  worn  down  the 
bluff  on  the  east  side.  From  the  bottom  runs  a  ridge  near  mounds  No. 
3  and  4. 

When  this  country  was  first  explored  by  white  men,  all  the  land  west 
and  north  of  Clear  Creek  for  a  great  distance  was  open  barrens,  almost 
devoid  of  timber,  and,  consequently,  a  vast  grazing  place  for  buffalo, 
elk,  deer,  etc.  These  fords  gave  them  the  only  means  of  crossing  in 
their  migrations,  and  the  absence  of  any  remains  or  relics  in  the  two 
explored  mounds  leads  me  to  the  opinion  that  they  were  designed  for 
observation.  Each  one  is  within  sight  of  another,  from  Ko.  1  to  "So.  4. 
Mr.  Edward  Gwin,  who  settled  this  place,  collected  quite  a  number  of 
relics  in  the  vicinity  of  mounds  !Nos.  1  and  2,  consisting  mostly  of  spear 
and  arrow  heads  and  obsidian  axes.  They  were  sent  to  the  Smithson- 
ian Institution  by  Prof.  E.  H.  Eandle  a  few  years  ago. 

The  other  indications  of  the  former  occupation  of  this  region  by  the 
aborigines  are  the  remains  of  a  great  number  of  workshops.  There  are 
a  great  many  springs  in  this  country,  and  wherever  a  spring  occurs,  on 
the  nearest  elevation  will  be  found  quantities  of  flint  chippings,  broken 
pottery,  incomplete  arrow-points,  blocks  of  flint,  smooth,  rounded  stones, 
some  with  a  small  cavity  worn  on  one  or  on  both  sides.  These  places 
occupy  an  area  of  from  ^  to  2  acres.  The  material  used  must  have  been 
brought  from  a  great  distance,  as  there  is  no  stone  in  this  country  except 
soft  sandstone,  and  very  little  of  that. 

In  1863  the  author  assisted  in  exploring  a  mound  3  miles  west  of  Tu- 
pelo, Miss.  It  was  8  feet  high,  30  feet  in  diameter,  and  composed  of 
white  sand.  It  was  situated  on  a  ridge  400  feet  west  of  a  bluff,  at  the 
base  of  which  is  a  spring.  A  shaft  about  6  feet  in  diameter  was  sunk 
from  the  summit  to  the  level  of  the  surrounding  soil,  and  a  circular 
space  filled  with  dark  mold  was  reached.  It  was  not  more  than  2 
inches  in  diameter.  The  ridge  on  which  it  was  situated  was  composed 
of  loose  sand  covered  with  small  growth  of  scrub  oak. 
H.  Mis.  2G 41) 
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.     MOUNDS  IN  PUTNAM  COUNTY,  GEORGIA. 
By  Benj.  W.  Kent,  of  Eatantanj  Putnam  Co.^  Oa. 

The  most  remarkable  mounds  in  Putnam  County  were  visited  and 
measured  by  Charles  C.  Jones,  jr.,  and  the  writer,  and  reported  by  Mr. 
Jones,  namely,  the  Eagle  Mounds,  of  which  no  description  is  needed  in 
this  communication.  Since  the  last  report  the  stone  tumuli  on  the 
plantation  of  Dr.  J.  T.  de  Jorrette,  east  of  Eatonton,  have  been  dis- 
turbed, and  besides  human  bones  taken  therefrom,  a  pottery  pipe  of  the 
ordinary  size,  and  shaped  like  the  head  of  an  eagle,  was  found  No 
description  is  necessary  of  the  other  pipes  in  the  series  excepting  the 
one  made  to  imitate  a  human  foot,  which  is  remarkable  for  the  hardness 
of  the  stone.  From  the  stone  tumulus  on  the  plantation  of  Bobert  M. 
Grimes  was  taken  a  soapstone  flnger-ring,  not  in  the  writer's  collec- 
tion, which  is  without  ornamentation.  Another  finger-ring,  found  near 
the  Eagle  Mound,  on  Scott's  plantation,  is  made  like  a  seid  ring,  with 
a  head  or  top.  None  of  the  x>ottery  collected  is  remarkable ;  one  vessel 
is  about  14  inches  high,  and  a  bowl  measures  13  inches  across  the  top; 
all  the  remaining  vessels  are  about  the  usual  shai>es. 

There  is  in  this  place  a  chungkee  stone  of  white  quartz  or  limestODe 
about  6  inches  in  diameter,  owned  by  Thomas  B.  Harwell.  It  is  beau- 
tifully smooth,  hollowed  out  on  either  side,  and  more  smoothly  finished 
than  any  other  implements  ever  seen  by  the  writer  except  those  of 
Mexico  or  Peru.  It  hai^  no  hole  through  the  center  like  the  one  drawn  in 
Foster's  Prehistoric  Baces  (p.  218). 

The  human  bones  picked  up  from  time  to  time  reveal  nothing  unusual. 
It  is  impossible,  however,  to  get  any  whole  skulls.  Attention  is  drawn 
to  the  fact  of  the  existence  of  human  remains  under  every  conical- 
8hai>ed  stone  tumulus  so  far  as  examined ;  but  whether  such  will  prove 
true  of  the  bird-shaped  mound  is  not  known,  as  the  stones  are  too  large 
to  be  removed  Begarding  the  three  mounds  on  Shoulder  Bone  Creek, 
near  Sparta  County,  pipes  and  pottery  have  been  obtained  firom  the 
largest  mound,  but  no  human  bones )  whereas  from  the  middle  mound, 
which  is  the  smallest,  and  but  little  above  the  level  of  the  bottom  lands, 
having  been  plowed  over  for  7  years,  many  human  bones  and  teeth  and 
beads  were  taken.  Ashes  and  shells  are  often  found,  showing  where 
the  aborigines  lived.  There  existed  hereabouts,  so  far  as  I  know,  no 
cave  dwellings,  and  neither  masonry  nor  sculpture^  slabs.  While  an 
isolated  skeleton  is  sometimes  found^  many  exist  in  the  tumuli.  No 
skeleton  in  a  cyst  or  other  receptacle  has  been  found,  except  one  of  an  in- 
fant, probably  in  Mellepueli.  All  the  stone  tumuli  are  on  high  hills,  usn- 
ally  on  the  highest  x>ortion ;  all  the  earth  tumuli  are  in  the  bottom  lands. 

There  are  various  other  mounds  and  shell-heaps  in  this  and  adja- 
cent counties.  There  is  an  earth  mound  on  the  lands  of  Mr.  C.  Purifoy, 
in  Jasper  County,  once  probably  6  feet  high,  but  now  much  leveled  by 
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plowing.  Kear  Harder  Greek,  in  this  county,  and  not  over  half  a  mile 
from  the  Clinton  road,  exists  a  stohe  tomnlas  said  to  be  of  immense 
size,  but  never  visited  by  the  author.  Kear  Little  Eiver,  and  below  Pier- 
son's  mill,  and  on  the  opposite  side,  are  several  stone  tumuli,  and  another 
group  east  of  these.  They  are  within  a  few  feet  of  the  conical  group,  and 
not  more  than  100  yards  apart.  There  is  a  mound  near  Dr.  Jorrette's  dwel- 
Uing,  near  the  opposite  bank  of  the  Oconee  Eiver,  from  which  was  dug  a 
bird-shai>ed  calumet,  and  human  bones  also  were  found.  There  is  a  rock 
mound  on  the  plantation  of  Eobert  M.  Grimes,  near  the  line  of  Han- 
cock and  Oreene  counties,  also  an  earth  mound  about  8  feet  high  and 
30  feet  in  diameter,  west  of  the  rock  tumulus,  and  near  the  Oconee  Biver, 
in  Greene  County,  situated  in  the  bottom  land.  Fear  Lawrence's  Ferry> 
and  between  Little's  Ferry  road  and  Oconee  Biver,  is  a  mound  supposed 
to  be  bird-shaped,  inclosed  in  a  circle.  Upon  the  plantation  of  Dr. 
White,  Hancock  County,  are  mounds  of  earth,  near  which  runs  a  ditch.* 
Various  other  small  mounds  and  shell-heaps  are  scattered  over  this 
county. 


PEEHI8TORIC  REMAINS  IN  FLOEmA. 
By  J.  Francis  Le  Baron,  U.  8.  Engineer. 

I  arrived  in  Femandina,  Fla.,  February  26, 1877,  accompanied  by  an 
assistant.  This  place  seemed  to  have  been  a  camping  or  living  place 
of  prehistoric  man,  for  there  was  to  be  seen  here  the  remains  of  a  some- 
what extended  kJokkenmSdding,  on  the  north  side  of  the  town. 

I  next  went  to  Jacksonville,  and  remained  there  until  July  14. 
While  there  I  made  the  acquaintance  of  the  principal  archaeologists  of 
the  place,  and  from  them  obtained  many  valuable  notes  and  sugges* 
tions. 

Mr.  A.  A.  Knight,  esq.,  informed  me  of  the  location  of  the  mound  in  T. 
2  S.,  B.  27  E.,  and  the  shell-heaps  or  kj5kkenm5ddings  at  the  mouth 
of  the  Saint  John's  Biver,  in  T.  1  8.,  B.  29  E.,  which  I  have  since  visited. 
Those  on  the  north  side  of  the  river  on  Fort  Oeorge  Island  are  men- 
tioned by  8.  P.  Mayberry  in  the  Smithsonian  Annual  Beport  for  1877, 
p.  305,  and  by  a  writer  in  Harper's  Monthly  for  November,  1878,  in  an 
article  entitled  the  '<  Sea  Islands." 

W.  W.  Dewhurst,  C.  E.,  postmaster  at  Saint  Augustine,  referred  me 
to  the  mounds  in  T.  3  S.,  B.  26  E.,  and  T.  4  S.,  B.  26  E.,  two  miles  eaat  of 
Mandarin. 

Leaving  Jacksonville  on  the  14th  of  July,  1877,  we  sailed  up  the  river 
in  a  two-masted  sail-boat  and  discovered  our  first  mound  one  mile  south 
of  Pieolata,  on  the  east  bank,  in  a  high  hammock.  It  is  of  sand,  about 
26  feet  in  diameter  at  the  base,  and  8  feet  high,  and  situated  about  60  feet 
from  the  river.    We  did  not  open  it,  and  it  showed  no  signs  of  ever  hav- 

*  AnUquiUcB  0/  Soitiktm  THtf,  C.  C.  Jones,  Jr.,  p.  144. 


772         PAPERS  BELATING  TO  ANTHROPOLOGY. 

ing  been  explored.  Leaving  this  Q^ace  and  coutinoing  up  the  river,  we 
passed  a  mound  on  the  east  bank,  5  miles  south  of  Tocoi,  without  know- 
ing it.  The  next  mound  that  we  found  was  situated  on  the  west  bank 
of  the  river,  about  2  miles  north  of  •Pilatka.  It  was  a  shell-heap  about 
12  feet  high,  the  eastern  edge  abraded  by  the  waters  of  the  river  into  a 
steep  bluff.  A  large  part  of  this  shell-heap  had  been  carried  away  in 
boats  to  form  walks  and  drive- ways  in  Pilatka  and  for  fertilizing  pur- 
poses. 

This  practice  is  very  common  throughout  the  State,  and  is  working 
the  speedy  destruction  of  these  interesting  remains. 

The  shells  in  this  mound  were  mostly  fresh-water  species.  The  bot- 
tom of  the  mound  is  washed  by  the  river,  and  the  part  that  has  been 
exposed  to  the  continued  action  of  the  water  has  formed  a  kind  of  cal- 
careous conglomerate,  which  is  thickly  interspersed  with  human  and 
other  bones,  broken  in  all  cases  that  came  under  my  notice.  The  con- 
glomerate forms  a  very  hard,  apparently  durable,  stone,  upon  whicli 
extreme  age  would  produce  but  little  effect. 

I  am  informed  by  Mr.  James  H.  Fry,  of  Pilatka,  that  there  is  a  mound 
in  the  swamp  half  a  mile  west  of  the  shell-heap.  Arriving  at  Pilatka 
I  found  the  remains  of  a  small  mound,  filled  with  broken  pottery,  in  the 
southeast  part  of  the  town.  The  flre-bell  tower  stands  ux>on  it,  and  it 
is  partially  demolished.  There  seem  to  be  kjSkkenmodding  remains  all 
along  the  shore  here.  I  was  fortunate  to  meet  Mr.  J.  H.  Fry  in  tins 
place,  and  I  found  him  well  versed  in  the  archeology  of  the  region,  and 
disposed  to  give  me  all  the  information  in  his  possession.  To  him  I  am 
indebted  for  the  location  of  a  large  number  of  stations,  including  the 
following : 

1.  A  shell  mound  nearly  opposite  Pilatka,  a  little  to  the  north,  on 
the  land  of  Mr.  Thew.    There  is  a  wind-mill  on  the  top. 

2.  A  large  shell  mound,  about  9  miles  east  of  Pilatka,  on  the  land  of 
Mr.  Bollinson. 

3.  A  large  number  of  mounds,  20  to  30  miles  west  of  Pilatka,  fix>m 
one  of  which  shells  and  arrow-heads  have  been  taken. 

Mr.  Fry  had  a  large  collection  of  relics  from  different  mounds;  among 
them  was  an  earthen  bowl  holding  about  a  quart,  in  perfect  preserva- 
tion, which  was  taken  from  a  mound  in  Lake  Worth,  on  the  east  coast. 
Mr.  Fry  also  informed  me  that  there  was  a  well-defined  chip-yard,  or 
aboriginal  neolithic  workshop,  with  an  abundance  of  rejected  fragments 
of  flint,  on  the  east  bank  of  the  Saint  John's  where  it  leaves  Lake 
Monroe. 

At  Pilatka  I  also  met  Col.  H.  L.  Hart,  to  whom  I  am  indebted  for  the 
locations  of  two  mounds  on  Murphy's  Island,  in  the  Saint  John's  Biver, 
10  miles  south  of  Pilatka,  on  his  land. 

Leaving  Pilatka,  the  next  mound  on  the  river,  going  south,  is  4  miles 
south  southeast  up  a  creek.  We  stopped  next  at  San  MateO;  a  landing 
on  the  east  side. 
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From  Mr.  P.  B.  Bishop  there  I  learned  of  a  moand  about  15  feet  high, 
30  feet  in  diameter,  on  the  southeastern  shore  of  Orange  Lake,  Marion 
County. 

The  next  place  of  interest  on  our  route  was  a  shell  bluff  near  Baffalo 
Bluff,  on  the  east  side  of  the  river.  Here  we  found  human  and  other 
bones  and  pottery  in  abundance.  The  bluff  was  about  6  feet  high,  and 
the  locality  gave  evidence  of  having  been  a  residing  station  of  an 
ancient  people.  This  place  is  only  a  short  distance  south  of  the  mouth 
of  Dunn's  Creek.  A  little  further  on  we  came  to  Mr.  White's,  on  the 
same  side  of  the  river.  From  him  I  obtained  the  following  data :  There 
are  three  mounds  here  on  Mr.  White's  land,  and  three  shell-heaps  partly 
on  his  land  and  partly  on  that  of  his  neighbor,  Mr.  McDean.  There  is 
also  a  shell-heap  on  the  opposite  or  west  side  of  the  river,  about  a 
quarter  of  a  mile  from  the  bank,  claimed  by  Mr.  White  to  be  the  largest 
in  the  State ;  and  a  shell-heap  and  mound  three-quarters  of  a  mile  south 
of  Mr.  White's,  on  the  east  bank,  on  land  known  as  the  Hernandez 
grant.  There  are,  besides  these,  one  on  the  west  bank,  2  miles  south 
of  Mr.  White's,  which  is  very  large;  one  opposite  this,  on  the  east 
bank;  a  very  large  one  on  the  east  bank,  4  miles  south  of  Mr.  White's; 
a  very  large  one  on  the  east  bank,  6  miles  south,  on  land  of  Mr.  Wells ; 
another  very  large  one  on  the  east  bank,  13  miles  south  of  Mr.  White's, 
at  a  place  now  called  Beecher,  at  the  entrance  of  Little  Lake  George; 
and,  finally,  one  on  the  east  shore  and  one  on  the  west  shore,  2  miles 
south  of  Beecher. 

On  the  east  side  of  Dunn's  Creek  is  a  mound  with  earthworks  and 
fosse.  There  is  another  mound  on  the  same  side  of  the  creek,  at  its 
junction  with  the  Saint  John's,  on  land  of  Mr.  Weils,  or  very  near  his 
line ;  and  one  on  the  other  side  of  the  creek,  on  Mr.  John  Wells's  land. 

On  Bear  Island,  in  Dunn's  Lake,  there  are  mounds,  and  others  on 
both  sides  of  the  lake.  Mr.  Wells's  house,  at  Nashua,  Putnam  County, 
cast  bank  of  the  Saint  John's,  is  situated  upon  a  large  shell  heap.  There 
is  another  about  half  a  mile  north  of  Mr.  Wells's,  on  the  same  side ;  and 
still  another  west  of  Mr.  Wells's,  about  a  quarter  of  a  mile  from  the 
river,  on  the  first  island  in  the  swamp.  There  is  also  a  shell-heap  on 
the  west  side  of  the  Saint  John's,  half  a  mile  north  of  the  mouth  of  the 
Ocklawaha  Biver  and  half  a*  mile  from  the  Saint  John's  Biver.  We 
passed  the  celebrated  Mount  Boyal,  but  did  not  go  ashore  to  examine 
it,  as  it  has  been  so  fully  described  by  Bartram  and  Professor  Wyman. 
There  was  a  large  shell  heap  (kjokkenmodding)  at  Fort  Gates,  on  the 
opposite  side  of  the  river  from  Mount  Boyal  and  a  little  to  the  south. 
Here  Dr.  Lente  found  an  arched  fire-place  or  oven,  with  numerous  bones 
of  turtle,  deer,  and  other  animals,  together  with  human  bones,  on  land 
belonging  to  himself,  about  30  feet  from  the  wharf.  The  arch,  he  stated, 
was  perfect,  and  was  found  several  feet  below  the  surface  of  the  kjok- 
kenmodding as  it  was  being  leveled.  He  informed  me  that  it  exhibited 
the  true  principle  of  the  arch. 


774.  PAPERS   RELATING   TO   ANTHROPOLOGY. 

Five  miles  south  of  Fort  Gates  we  came  to  the  outlet  of  Lake  George. 
Here  on  the  east  side,  on  land  of  Martin  Hyas,  are  two  mounds  and  two 
shell  heaps,  in  Bange  26,  Township  13,  East  and  South.  These  were 
pointed  out  to  me  by  Judge  Bartlett,  of  Georgetown,  whom  I  found  very 
kind  and  obliging,  and  who  left  his  office  and  took  me  through  the  hum- 
mock to  the  locality.  On  Lake  George  are  additional  remains,  as  fol- 
lows : 

1.  On  the  west  shore,  commencing  at  the  northern  end,  there  is  a  shell 
mound  directly  west  of  Hog  Island. 

2.  One  on  Salt  Bun,  1  mile  up  the  run. 

3.  One  at  the  mouth  of  Silver  Bun. 

4.  A  very  large  shell-bluif  on  land  of  Damon  Greenleaf,  at  the  moath 
of  Silver  Spring.  The  shell  mounds  noticed  near  Silver  Lake,  and  one 
2  miles  up  Juniper  Greek,  a):e  given  on  the  authority  of  Professor  Jef- 
fries Wyman.* 

Passing  around  the  southern  extremity  of  the  lake  to  the  east  shore, 
at  the  influx  of  the  Saint  John's,  at  a  place  called  Lake  View,  we  find  a 
very  large  mound  on  land  of  Mr.  Bapes. 

Kext  on  the  Acosta  grant,  Bange  27  S.,  Township  13  E.,  on  Dr.  Lente's 
place,  called  Seville,  there  are  several  small  mounds. 

We  now  leave  Lake  Gteorge,  and  passing  up  the  river  to  Yolusia  find 
there  a  large  cone-shaped  mouud  at  the  landiug  on  the  east  side  of  the 
river.  This  mound  appears  to  be  nearly  20  feet  high,  and  at  least  300 
feet  in  diameter  at  the  base.  There  is  a  house  and  orange  grove  upon  it. 
It  is  irregular  in  shai)e,  and  was  probably  built  on  hilly  ground.  Pro- 
fessor Wyman  speaks  of  a  shell  deposit  there  and  a  mound  at  Fort  But- 
ler, opposite,  but  we  saw  nothing  of  them.  The  next  shell  mounds 
observed  by  us  are  those  called  Orange  BluiF  and  Bartram's  mound, 
near  the  outlet  of  Lake  Dexter.  These  are  also  mentioned  by  Professor 
Wyman.t  He  also  speaks  of  two  between  these  and  the  last  mentioned, 
which  we  did  not  see. 

The  next  shell  mound  visited  is  at  Saint  Joseph's,  7  miles  north  of 
Osceola,  on  the  west  bank  of  the  river.  There  is  a  house  on  it.  We  did 
not  stop  again  until  we  arrived  at  Blue  Springs.  There  are  several  shell- 
heaps  shown  on  the  map  in  this  distance  which  had  been  examined  by 
Professor  Wyman,  so  we  did  not  stop  for  them,  but  contented  ourselves 
with  a  view  of  them  as  we  sailed  along.  The  one  on  the  west  bank  at 
the  outlet  of  Lake  Beresford  appeared  very  large.  The  other  one  is  half 
a  mile  south  of  Palm  Landing,  and  one  a  mile  soutfa,  both  on  the  east 
side.  At  Blue  Springs  I  was  fortunate  in  meeting  Mr.  L.  P.  Thursby, 
to  whom  I  am  indebted  for  valuable  information,  as  was  Professor 
Wyman  on  his  visit.  We  found  there  the  shell  heaps  mentioned  by  the 
latter  on  both  sides  of  the  Blue  Spring  outlet. 

The  next  shell  mound  is  at  Mr.  Scott's,  called  Barker's  Landing,  on 

*  Freah-'K^ter  Bhell  mouttds  of  the  Saint  John*»  BiveVf  Flcridaj  p.  38. 
t  Ibid,,  pp.  35,  37. 
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the  east  batik,  about  2  miles  north  of  the  month  of  the  Weki  wa.  There 
is  a  house  upon  it.  At  the  mouth  of  the  Wekiwa  there  are  two  mounds 
on  the  east  bank  of  the  Saint  John's.  They  are  1  mile  south  of  Emanuel 
Landing.  One  is  about  100  feet  from  the  river,  on  the  edge  of  the  hum- 
mock, and  the  other  is  about  250  yards,  and  in  the  hummock.  There  is 
another  about  7  miles  by  river,  4  in  a  straight  line,  near  or  on  land  of 
Colonel  Thrasher,  about  a  quarter  of  a  mile  from  the  Saint  John's  Biver, 
across  a  marsh.  This  mound  is  1  mile  north  of  Lake  Monroe,  on  the 
east  side  of  the  river. 

Professor  Wjrman  mentions  extensive  shell  deposits,  6  or  7  miles  up 
the  Wekiwa,  but  we  did  not  visit  them.  There  is  a  shell  mound  on  the 
Sanford  grant,  at  the  north  end  of  Ijake  Monroe.  About  Lake  Monroe 
are  other  mounds,  as  follows  : 

The  celebrated  shell  mound  at  Old  Enterprise ;  this  was  being  carted 
oflf  when  I  visited  the  spot,  August  15, 1877,  for  the  purpose  of  fertiliz- 
ing a  neighboring  orange  grove.  I  collected  several  specimens  there, 
of  which  mention  will  be  made  further  on.  The  mound  was  apparently 
about  half  gone.  It  was  composed  of  fresh-water  shells,  similar  to  those 
now  found  in  the  lake,  but  very  much  larger  than  any  now  living  that  I 
have  seen. 

» 

There  were  occasional  fragments  of  large  sea  conchs,  many  human 
and  other  bones,  and  much  pottery  with  ashes,  &c.  Very  many  of  the 
delicate  shells  were  uninjured,  although  very  fragile,  showing  that  they 
must  have  been  piled  up  in  very  large  quantities  at  a  time,  and  not 
have  been  simply  the  remains  of  a  feast  left  on  the  ground,  for  in  this 
case  the  shells  would  have  been  exposed  to  breakage  by  the  trampling 
of  feet  and  movements  of  the  family.  Throughout  the  mound  the  shells 
were  deposited  very  loosely.  There  was  not  sand  enough  to  bind  them 
together,  and  remarkably  little  humus  or  black  soil.  This  heap  cannot 
then  be  classed  as  a  kjokkenmodding.  It  must  have  been  raised  for  a 
purpose,  and  not  as  the  incidental  accumulations  of  kitchen  refuse.  If 
the  shell  fish  were  used  as  food  it  would  seem  that  they  must  have  been 
boiled  whole  and  then  the  shells  thrown  on  the  pile  after  the  extraction 
of  the  tenant. 

I  am  informed  by  Mr.  Scott,  of  Barker's  Landing,  that  2  or  3  miles 
firom  this  mound  and  from  the  lake  is  a  shell  heap,  composed  entirely 
of  oyster  shells. 

Leaving  Lake  Monroe,  the  first  station  of  interest  was  Ginn's  Grove. 
Here  are  two  sand  burial-mounds  and  near  by  is  a  shell  heap,  or  rather 
a  kitchen  refhse  heap  (IgdkkenmSdding).  One  of  the  mounds  is  high  and 
oonicaly  the  other  low  and  flat,  and  spread  out  over  a  large  extent  of 
ground.  The  conical  high  mound  had  been  opened  previously  and  we 
found  several  fragments  of  pottery  and  human  bones  thrown  out  of  the 
excavation. 

Continuing  on  our  voyage  we  passed  Lake  Jessup  by  a  cut-ofT,  and  so 
did  not  see  the  mounds  referred  to  by  Professor  Wjrman,  and  shown  on 
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the  map  at  outlet  of  Lake  Jessnp.  Lemon  Bluff  was  the  -next  place 
where  we  found  prehistoric  remains.  This  about  10  miles  from  Lake 
Harney.  The  bluff  is  about  30  feet  high  and  on  the  top  is  a  cultivated 
field,  and  here  are  found  indistinct  remains,  broken  pottery  and  shells. 
It  was  evidently  a  place  of  residence. 

At  Cook's  Ferry,  on  the  west  bank  of  the  Saint  John's,  at  the  outlet 
of  Lake  Harney,  is  a  very  large  shell  heap,  on  which  is  an  orange  grove 
and  house.  I  found  several  pieces  of  pottery  there  and  some  bones  of 
animals  and  human  beings.  This  is  described  under  the  name  of  King 
Philip's  Town  by  Professor  Wyman.  Back  about  200  yards  is  a  small 
but  steep  conical  sand  mound.  In  this  mound  Mr.  Gone,  sheriff  of 
Yolusia  County,  found  two  flakes  of  silver  about  as  large  as  a  25-cent 
piece;  they  were  smooth  and  without  marks,  and  he  thought  were  poor 
silver. 

On  the  west  side  of  Lake  Harney,  just  north  of  Fort  Lane,  is  a  mound. 
I  am  also  informed  that  .there  is  a  large  earth-mound  at  Fort  Christmaa, 
above  Lake  Harney  and  west  side  of  Saint  John's,  in  pine  woods. 

The  next  that  we  visited  was  the  so-called  Orange  mound,  about  half 
a  mile  south  of  Salt  Creek  outlet,  and  on  the  west  side  of  the  Saint 
John's.  This  has  the  appearance  of  an  island  in  the  boundless  marshes 
surrounding  it,  and  is  visible  from  a  long  distance.  It  was  then  covered 
with  trees,  which  have  since  been  cut  away,  sugar-cane  and  other 
crops  being  planted  in  their  place.  It  is  conical  in  shape,  rising  on  all 
sides  to  the  center.  It  is  colossal  in  dimensions,  being  over  600  feet 
in  diameter  at  the  base,  and  about  40  feet  high.  The  ground  appears 
everywhere  to  be  composed  of  black  earth  and  shells  and  ashes.  It  does 
not  seem  possible  that  it  should  have  been  artificially  formed,  for  the  near- 
est dry  land  is  as  much  as  3  or  4  miles  off,  and  communication  can  only 
be  made  by  boats.  It  appears  to  me  probable  that  it  was  a  retreat  for 
the  women  and  children  in  time  of  war,  and  that  there  was  originally  a 
small  hill  there,  which  was  increased  in  size  by  the  accumulations  of 
shell-fish  and  kitchen  refuse,  incident  to  a  prolonged  camp.  A  small 
excavation  made  by  some  alligator  hunters,  which  I  examined,  yielded 
the  usual  pottery  and  broken  bones.  I  think  this  place  deserves  a  care- 
ful exploration. 

There  is  a  small  mound  of  like  nature  about  2  miles  south  of  Lake 
Harney,  on  the  west  side  of  the  Saint  John's  Biver,  and  about  a  quarter 
of  a  mile  off  in  the  wet  prairie.  It  is  covered  with  cabbage  palms,  and 
is  but  3  or  4  feet  high. 

The  next  mound,  as  I  have  been  informed,  is  situated  at  the  northeast 
end  of  Lake  Poinsett,  on  the  east  bank.  Going  further  south,  there  is 
an  earth  mound  at  Fort  Taylor,  on  the  west  side  of  Lake  Winder,  on 
the  margin  of  the  lake.  There  is  now  a  country  store  on  it.  There  is  a 
mound  10  or  15  miles  south  of  Lake  Washington,  at  the  head  of  Big 
Cypress  Swamp,  west  side  of  river,  and  north  of  the  swamp.  For  the 
last  three  I  am  indebted  to  Mr.  Osteen,  tax  collector  of  Volusia  County. 
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Professor  Wyman  mentions  two  shell  heaps  on  the  east  bank  of  the 
Saint  John's  and  the  right  bank  of  Salt  or  Moccasin  Greek  (facing  down 
stream),  near  the  union  of  the  creek  with  the  river.  One  of  these  he 
calls  Possam  Bluff,  but  wrongly,  as  Possum  Bluff  is  situated  about  15 
miles  south  of  Orange  mound,  in  a  straight  line  on  the  east  side  of  the 
Saint  John's. 

There  is  a  mound  near  the  mouth  of  Snake  Creek,  which  connects 
Salt  Lake  and  Lufman's  Lake.  It  is  about  one-half  to  three-quarters  of 
a  mile  up  the  creek.  Mr.  Coue  informed  me  that  he  had  made  a  cursory 
examination  of  it,  and  found  a  lot  of  beads  and  a  human  skull  with  a 
bullet-hole  in  the  back. 

This  completes  the  locations  on  the  Saint  John's  and  its  tributaries 
as  far  as  my  examinations  extend.  The  Ocklawaha  Ei  ver,  I  am  informed, 
contains  a  great  many  on  its  banks.  Crystal  Eiver,  on  the  Gulf  coast, 
is  mentioned  by  Col.  F.  L.  Dancy,  formerly  State  engineer  and  geologist 
of  Florida,  as  having  a  remarkable  mound  on  its  bank,  4  miles  from  its 
mouth.* 

Several  mounds  are  reported  20  miles  south  of  Saint  Augustine,  on 
Peltier's  Creek,  on  land  of  David  Carter,  and  shell-fields  on  Anastasia 
Island,  opposite  Saint  Augustine. 

I  am  also  informed  by  a  "Cow-boy," who  had  seen  them,  that  there 
are  two  or  three  mounds  on  the  east  bank  of  Reedy  Creek,  in  the  north- 
east corner  of  Polk  County,  between  the  creek  and  Lake  Tohopekaliga, 
and  also  remains  of  extensive  earthworks,  believed  to  be  fortifications, 
near  the  bay  on  the  east  side. 

I  am  informed  there  are  mounds  on  two  large  islands  in  Lake  Kis- 
simee,  southerly  from  the  last. 

Mr.  A.  TV.  Conklin  mentions  in  Forest  and  Stream  of  December  30, 
1S75,  pp.  330  and  331,  the  following  mounds  and  earthworks : 

One  near  the  south  bank  of  Boggy  Creek,  a  stream  which  flows  to 
the  southeast  and  empties  into  the  northwestern  bend  of  Little  Tohope- 
kaliga, and  another  about  4  miles  further  south,  near  the  edge  of  Fen- 
nel Prairie.  These  mounds,  he  says,  are  very  much  alike,  being  about 
50  feet  in  diameter  and  not  over  10  feet  hjgh.  Also  a  greater  number  on 
Barton's  or  Parton's  Island  than  in  any  other  place.  One  in  particu- 
lar, which  he  calls  Parton's  mound,  seems  to  be  a  fortification,  with  a 
fosse,  enciente,  graded  approaches,  &c. 

A  mile  to  the  northwest  of  the  above-described  works,  in  the  edge  of 
the  hummock  overlooking  Pleasant  Lake,  are  the  remains  of  a  very 
large  fortification,  with  walks  nearly  20  feet  in  thickness  and  Irom  3  to 
8  feet  high. 

Other  and  somewhat  indefinite  remains  are  found  on  a  hill,  about  a 
mile  to  the  southwest,  across  Pleasant  Lake.    One  mile  further  west, 
on  Pine  Island,  he  says,  there  is  another  work,  consisting  of  a  mound , 
surrounded  with  a  wall,  and  having  what  he  thinks  an  artificial  boat 

'Smithsonian  Bepyrt,  1886,  p.  357. 
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harbor.  In  the  interior  of  the  island,  which  is  2  or  3  miles  in  diameter, 
other  mounds  are  found  which  do  not  differ  materially  from  the  one  at 
Boggy  Creek.  In  addition  to  these  larger  remtains,  the  main  island  ha^ 
on  its  surface  some  two  or  three  hundred  smaller  mounds,  usually  abont 
30  feet  in  diameter,  and  2  or  3  feet  in  height.  He  considers  these  dwell- 
ing places. 

Four  miles  south  of  Pine  Island  is  a  work  similar  to  the  one  at  Pleas- 
ant Lake.  Along  the  eastern  side  of  Lake  Tohopekaliga  are  a  number 
of  small  mounds,  and  at  the  place  of  Charles  McQuaid,  on  Lake  Cypress, 
are  two  of  the  ordinary  round-topped  mounds.  Twenty  miles  south- 
east of  Lake  Kissimee  is  another  large  mound.  It  is  about  35  feet 
high,  40  yards  in  diameter,  built  of  sand,  with  a  graded  approach,  and 
covert  way.  About  a  dozen  miles  southeast  of  this  mound,  which  is 
called  the  Hope  mound,  in  the  neighborhood  of  old  Fort  Drum,  are  two 
other  mounds  similar  to  it. 

All  down  the  Kissimee  Biver  mounds  are  to  be  found,  of  which  tiie 
largest  and  most  important  is  at  Daughtery's,  on  the  west  side  of  the 
river,  4  miles  northwest  of  Fort  Bassenger,  on  Istokpoga  Island,  at  the 
northeastern  extremity.  Here  we  have  again  the  graded  approach,  a 
covert  way,  and  circular  bastion.  One  hundred  yards  to  the  west  is  an 
earthwork  resembling  a  redoubt.  Eighteen  miles  to  the  southwest  of 
this  mound,  in  the  marsh  which  bounds  the  island,  is  a  part  of  a  wall, 
which  is  a  mile  in  length.  At  the  southeastern  extremity  of  Little  Toho- 
pekaliga Lake  is  a  work  similar  to  theParton  mound  already  described. 

Along  the  Kissimee  Biver  are  embankments  apparently  raised  by 
the  hand  of  man,  running  for  long  distances  in  a  straight  line.  He  says 
they  were  apparently  constrncted  for  dikes.  In  the  Parton  mound,  on 
the  Little  Tohopekaliga  Lake,  John  Evans,  ex-sheriff  of  Queen^s  County, 
exhumed  fifty-four  skulls  which  had  been  buried  close  together,  forming 
a  circle. 

At  McQuaid's,  mound  on  Lake  Cypress,  apiece  of  gold,  inscribed  with 
characters  in  some  unknown  tongue,  was  found.  It  was  hammered,  not 
coined,  and  sold  for  $16. 

The  ''Hope  mound,'^  near  old  Fort  Drum,  has  not  been  disturbed,  and 
offers  with  others  near  it  a  fine  field  for  the  antiquarian.  The  articles 
taken  from  the  Daughtery  mound  are  all  modern,  consisting  of  an  im- 
mense variety  of  beads,  some  small  as  a  pin's  head,  and  others  an  inch  in 
length,  of  various  colors,  and  some  of  them  gilded — glass  ear-drops, 
and  a  piece  of  silver  about  3  inches  in  diameter  and  about  equal  in 
thickness  to  a  silver  half  dollar ;  two  steel  axes,  each  over  10  inches  in 
length,  one  4^  and  the  other  5^  inches  on  the  blade.  On  the  sides  of 
the  ax  are  several  markings  made  with  a  cold  chisel.  All  these  articles 
were  found  near  the  surface.  ^ 

Mention  Is  also  made  of  a  remarkable  work  on  the  Caloosahatchee 
Biver,  which  appears  to  be  a  canal.  On  the  west  side  of  Lake  Okee- 
chobee, near  Fort  Center,  just  above  the  mouth  of  the  Trathlopopka- 
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batchee  Biver^  in  Townships  40  and  41,  Bange  31  south  and  east,  are 
mounds,  as  I  am  informed  by  Dr.  Kenworthy,  of  Jacksonville,  and  others 
who  have  visited  them.  There  are  fortifications  south  of  them  in  T.  42 
S.,  B.  30  E.  Dr.  Kenworthy  also  locates  a  mound  south  of  the  Caloosa- 
hatchee  Biver  in  T.  45  S.,  B.  26  E.  Mention  is  made  of  shell  banks  at 
the  mouth  of  Manatee  Biver,  Tampa  Bay,  in  Smithsonian  Beport  for 
1866,  page  357.  Mr.  James  M.  Kreamer,  chief  engineer  of  the  Atlantic 
and  Gulf  Coast  Canal  and  Okeechobee  Drainage  Company,  who  has 
lately  visited  the  remarkable  canal  on  the  north  side  of  the  Caloosa- 
hatchee  Biver,  discribes  it  as  a  canal  4  feet  deep  by  10  feet  wide,  clearly 
cut  through  the  low  fiat  pine  woods,  and  the  excavated  sand  and  earth 
thrown  up  on  the  sides.  It  starts  from  the  upper  end  of  Lake  Flirt, 
and  runs  in  a  northeasterly  direction,  in  a  perfectly  straight  line,  as  if 
laid  out  by  an  engineer,  to  a  group  of  large  mounds  situated  in  the  pine 
woods  about  3  mile^  from  the  Caloosahatchee  Biver,  and  then  returns 
to  the  river  in  a  southeasterly  direction  between  Coffee  Mill  Island  and 
Lake  Hiakpochee,  inclosing  a  triangular  area,  and  having  a  total  length 
of  nearly  6  miles.  Large  pine  trees  were  growing  in  the  bottom,  in 
places  where  there  was  no  water.  Many  of  these  trees  were  as  large  as 
any  growing  in  the  surrounding  forest. 

Betuming  to  my  own  discoveries,  while  chief  engineer  of  the  Saint 
John's  and  Indian  Biver  Bailroad  in  Florida,  and  engaged  in  locating  the 
line  from  Titusville  to  Lake  Harney,  I  found  the  follQwing  mounds : 
About  half  a  mile  from  Titusville,  and  a  quarter  of  a  mile  north  of 
the  track,  on  the  south  side  of  the  wagon-road  to  Salt  Lake,  is  a  small 
sand  mound  in  the  pine  woods.  It  is  only  about  5  feet  high,  and  per- 
haps 15  feet  in  diameter  at  the  base,  and  is  overgrown  with  bushes  and 
saw  palmetto.  Four  miles  and  fifty-four  hundredths  from  the  terminus 
in  Titusville,  at  the  junction  of  the  Salt  Lake  branch  of  the  railroad,  is 
a  large  sand  mound.  The  Saint  John's  and  Indian  Biver  Bailroad 
comes  round  near  the  west  side.  It  is  about  200  feet  in  diameter  and 
30  feet  high,  almost  a  perfect  cone.  The  pits  from  which  the  sand  was 
taken  are  plainly  discernible  at  its  base.  This  mound  is  mentioned 
by  Professor  Wyman,*  who  opened  it  on  the  top,  and  found  a  '^  skeleton 
and  piece  of  coquina  cut  in  the  form  of  a  turtle."  Subsequent  explorers 
found  two  silver  coins  in  it,  which  were  in  the  possession  of  S.  J.  Fox, 
then  general  manager  of  the  Saint  John  &  Indian  Biver  Bailroad. 

The  next  mound  is  about  a  mile  from  the  railroad,  to  the  east  of  sta- 
tion 160  (100  feet  stations  starting  from  "  Indian  Mound  Station"  on  the 
Salt  Lake  Branch  Bailroad),  or  about  3  miles  from  the  junction. 

At  station  284,  about  5|  miles  frt)m  the  junction,  is  a  small  mound  on 
Turtle  Island  at  the  head  of  the  Salt  Lake  Prairie.  It  is  situated  on 
the  immediate  east  bank  of  Boggy  Branch,  and  only  about  60  feet  north- 
east from  the  center  line  of  the  railroad.  It  is  a  sand  mound  about  25 
feet  in  diameter,  and  5  or  6  feet  high. 

*  Freeh  Water  ShelUMounde  of  the  Saint  John's  Biver,  Florida,  p.  1& 
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CommenciDg  now  at  Mosquito  Inlet,  on  the  east  coast,  and  going 
south,  I  will  mention  the  mounds  on  the  Hillsboro*  Kiver,  Mosquito 
LagooD,  Indian  and  Banana  Sivers,  and  Lake  Worth,  as  far  as  I  have 
been  able  to  discover  and  locate  them  or  learn  of  them.  But  first  I 
will  mention  a  mound  on  the  farm  of  Mr.  Andrew  Bostrom,  on  the  Hal- 
ifax Biver,  north  of  the  iulet  and  nearly  opposite  Ormond.  This  moand 
is  just  south  of  the  house  and  close  to  the  bank  of  the  river.  It  was 
originally  about  50  feet  through  at  the  base  and  6  feet  high,  bat  has 
since  been  cut  through  on  the  western  side  to  form  a  road. 
.  There  is  also  a  high  sand  mound  a  few  rods  south  of  Smith's  place, 
about  a  mile  south  of  Bostrom's,  on  the  same  side  of  the  river. 

South  of  Mosquito  Inlet  the  first  mound  is  af  the  extreme  north  end 
of  Block  Hummock,  3  miles  west  of  Mosquito  Inlet."  This  is  described 
by  A.  M.  Harrison,  assistant  United  States  Coast  Survey,*  who  found 
in  it  human  skulls  and  several  peculiar  beads. 

We  come  next  to  the  large  shell  heap  at  Few  Smyrna.  This  is  a 
kjokkenmodding,  about  20  or  25  feet  high,  300  feet  long  by  150  wide. 
It  contains  broken  pottery.  Thei^  is  a  country  store  upon  it.  There 
is  a  shell  mound  opposite,  not  a  kjokkenmodding,  at  Captain  Briggs's, 
formerly  Alden's  place,  which  is  mentioned  by  D.  G.  Brinton,  M.  D», 
in  Smithsonian  Report,  1866,  p.  357.  Half  a  mile  south  of  Kew  Smyrna, 
on  the  west  side,  is  another  large  shell  heap  near  the  river,  with  a  house 
upon  it. 

One  mile  and  nearly  three-quarters  south  of  New  Smyrna,  on  the 
same  side,  is  a  large  shell  heap  upon  which  are  the  ruins  of  TumbalFs 
Castle,  and  just  north  of  it  TurnbulPs  Canal.  The  canal  and  castle 
were  built  by  the  English  during  their  occupancy  of  tbis  region- 
South  of  the  post-office  in  New  Smyrna,  at  a  distance  of  5|  miles,  is 
a  mound  on  the  west  side,  near  the  river  and  Mr.  B.  Burdick's  place, 
which  is  known  as  the  Fox  mound. 

Six  and  a  half  miles  south  of  New  Smyrna  and  on  the  same  side 
is  a  very  large  shell  mound,  with  a  house  upon  it.  The  place  is  knovn 
as  Childs's,  but  is  now  owned  by  Mr.  F.  J.  Lockwood.  It  is  about  30 
feet  high  and  400  feet  long  on  the  river.  Directly  opposite  this,  and 
half  way  to  the  ocean,  in  the  middle  of  the  large  mangrove  marsh,  is  a 
shell  heap  on  a  branch  of  Cedar  Creek.  It  is  about  15  feet  high  and 
60  feet  in  diameter  at  the  base,  which  has  been  partly  washed  away  by 
the  waters  of  the  narrow  creek.  If  this  place  was  chosen  for  conceal- 
ment, the  builders  were  eminently  successful,  as  it  is  very  difficult  of 
access  and  effectually  hidden  by  the  thick  mangrove  trees.  It  seems 
incredible  that  human  beings  would  ever  have  chosen  such  a  place  for 
a  habitation,  unless  to  escape  discovery  from  an  enemy.  The  island 
upon  which  the  mound  stands  is  all  mangrove  marsh. 

One  mile  south  of  Childs's,  by  the  west  passage,  is  a  large  mound  oo 
a  small  island  near  the  west  bank,  known  as  '^  Brick -house  Mounds 

•  Smithsonian  Report^  1877,  p.  305. 
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The  Coast  Sorvey  have  a  trigonometrical  station  and  a  stone  post  on 
top.  This  mound  is  high  and  steep,  and  composed  of  oyster  shells  and 
conchs.  It  is  about  100  feet  in  diameter,  and  20  or  25  feet  high,  with 
a  steep  bluff  on  the  eastern  side,  where  it  fronts  on  a  smaU  cove.  This 
cove  contains  the  best  oysters  on  the  east  coast.  A  wagon  road  has 
been  built  around  the  eastern  face  and  a  causeway  across  the  marsh  in 
the  rear  to  the  main  land,  about  100  yards,  where  there  is  a  large  wild 
orange  grove  which  has  been  budded  with  sweet  stock. 

Nearly  due  east  from  this  shell  heap,  on  the  ocean  beach  ridge,  is  the 
celebrated  Turtle  mound,  8^  miles  south  of  New  Smyrna.  It  is  com- 
posed mostly  of  oyster  shells,  with  occasional  conchs.  The  western  side, 
next  to  the  Hillsboro'  Siver,  is  now  abraded  by  the  water  to  a  pre- 
cipitous bluff.  It  appears  to  have  two  summits,  with  quite  a  valley  be- 
tween, and  the  sides  are  covered  with  thick  bushes.  This  mound  is  de- 
scribed by  the  same  writer  in  Smithsonian  Seport,  1866,  p.  357,  and  by 
myself  in  Bod  and  Gun,  November  4, 1876. 

We  come  next  to  a  very  large  mound  at  Bissett's  Hill,  on  the  west 
side  of  Hillsboro'  Biver,  about  a  mile  south  of  Turtle  mound.  It  is 
as  much  as  forty  feet  high,  with  steep  sides,  composed  of  sheUs  and 
black  earth,  and  covered  with  a  wild  orange  grove.  It  was  also  used 
by  the  Coast  Survey  as  a  triangulation  station,  and  its  position  is  well 
shown  on  their  published  chart.  No.  4,  of  the  Inside  Passage,  East  Coast 
of  Florida,  Hillsboro'  Biver.  Several  of  the  mounds  on  the  Hillsboro' 
Biver  and  Mosquito  Lagoon  are  shown  on  these  charts. 

Directly  east  of  Bissett's  Hill,  on  the  beach  ridge  or  peninsula,  close 
to  the  East  Channel,  is  a  small  shell-bank  at  a  place  called  Pumpkin 
Point. 

Just  a  mile  and  a  half  below  Bissett's  Hill  is  a  small  shell  mound, 
called  "Live  Oak  Mound,"  on  land  of  Mr.  Lafayette  AUen,  and  a  few 
rods  north  of  his  house.    This  I  did  not  examine. 

A  little  more  than  2  miles  south  of  Bissett's  Hill,  on  the  west  side,  is 
a  shell  heap  known  as  Oak  Hill.  It  is  about  18  or  20  feet  high,  nearly 
800  feet  long  and  500  feet  wide,  the  longest  side  fronting  on  the  lagoon. 
It  is  composed  of  shells,  mostly  oyster,  and  is  very  irregular  on  the  top, 
with  many  smaU  hillocks  of  shells,  with  depressions  between  them,  as 
if  the  hill  had  been  the  abode  of  several  families,  each  one  making  its 
own  heap.  The  east  side  is  washed  by  the  waters  of  the  lagoon,  and 
the  west  is  backed  by  a  marsh  and  creek  about  800  feet  wide  alto- 
gether. Human  bones  and  pottery  are  found  in  it.  There  is  a  post- 
office  called  Oak  Hill  upon  it  and  several  houses.  Mr.  Bideout,  formerly 
A  county  commissioner  of  Yolusia  County,  once  lived  here,  and  two  of 
Lis  family  are  buried  on  the  top,  just  south  of  his  house.  This  is  a  true 
.Igekkenmodding.  It  is  situated  on  a  point,  partially  protected  in  the 
rear  by  a  creek  and  marsh,  as  is  the  one  at  Bissett's  Hill.  This  kind 
of  location  was  a  favorite  one  with  these  people.  It  served  to  protect 
iiiem  from  the  stealthy  approach  of  an  enemy  or  from  the  dangerous 
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attack  of  wild  beasts  and  reptiles,  of  whicli  the  black  bear  and  pant&er, 
and  poisonoas  snakes  were  the  most  dangerous.  It  also  gave  them 
greater  immanity  from  the  mosquitoes,  and  enabled  them  to  eiyoy  the 
cooling  sea  breezes  in  summer.  For  the  same  reasons  the  first  settlers 
have  generally  chosen  these  places  for  their  own  residence. 

A  little  less  than  half  a  mile  southerly,  on  the  lagoon  shore,  same 
side,  is  another  large  kjokkenmodding,  and  there  is  a  house  upon  this 
also,  belonging  to  Mr.  Frank  Sam's,  of  New  Smyrna.  This  heap  is  neariy 
as  large  as  the  one  at  Oak  Hill. 

Continuing  south  just  a  mile,  by  the  west  shore  of  the  Mosquito  1a- 
goon,  we  come  to  Swift's  wharf,  built  several  years  ago  for  the  pnipofle 
of  shipping  live-oak  lumber.  On  the  shore,  at  the  north  side  of  this 
wharf,  is  a  large  mound  and  shell  heap.  Captain  Swift's  headquarters 
and  office  is  located  upon  it.  This  place  is  in  sec.  9,  T.  19  S.,  B.  35  £., 
and  the  two  previously  described  are  situated  in  Sec.  6,  same  township 
and  range. 

Continuing  south  now,  we  come  to  the  "  Boss  Hummock,"  on  same 
side  of  lagoon  and  near  Mr.  McCarty.  Here  we  find  a  large  sand  boiisil 
mound,  about  50  yards  from  the  west  bank  of  the  lagoon,  in  what  was 
a  wild  orange  grove,  but  had  been  grafted  and  cleared  up  at  the  time  of, 
my  visit  in  February,  1878.  There  is  a  small  brook  between  it  and  the 
shore,  close  to  the  mound  and  a  deep  artificial  ditch  with  running  water 
about  100  feet  to  the  south.  This  last  is  believed  to  be  the  work  of  Dr. 
'  Turnbull's  colonists  at  the  time  of  the  English  possession  of  Florida. 
The  mound,  as  I  have  stated,  is  of  sand,  with  very  precipitous  sides. 
Tliis  has  apparently  never  been  opened. 

Two  and  a  half  miles  north  of  the  Haulover  Canal,  near  Butler  Camp- 
bell's, there  is  said  to  be  a  burial  mound  in  the  scrub,  about  200  or  300 
yards  from  the  west  shore  of  the  lagoon. 

Passing  through  the  aforesaid  canal  and  going  south  about  half  a 
mile  we  come  to  a  small  sand  burial  mound  on  land  of  Charles  H.  Nau- 
man,  formerly  Lisbon  Futch.  It  is  about  155  yards  from  the  east  bank 
of  the  Indian  Biver.  I  made  a  partial  examination  of  this  mound  in 
1869,  and  described  it  in  Bod  and  Gun,  November  4, 1876.  We  foand 
there  only  portions  of  skeletons  and  broken  pottery.  Subsequent  ex- 
plorers have  opened  a  trench  through  the  mound  down  to  the  original 
surface  of  the  ground.  They  found  nothing  worthy  of  not«  except  a 
large  oval  coquina  stone,  about  2^  feet  in  transverse  and  14  inches  in 
conjugate  diameter.  ^-I'ound  the  shortest  medial  circumference  a grooTe 
was  cut  about  2  inches  deep,  as  if  for  the  fastening  of  a  rope.  There 
were  no  other  marks  upon  it,  but  it  had  evidently  been  rounded  and 
brought  to  shape  by  the  hand  of  man.  This  stone  was  left  lying  at  the 
base  of  the  mound  by  the  discoverers,  where  I  saw  it  in  1878.  I  am 
informed  by  Mr.  Nauman,  whose  house  is  only  about  200  feet  east  of  the 
mound,  that  the  stone  was  found  in  the  exact  center  of  the  mound  at 
the  bottom.  It  is  difBcult  to  determine  its  use.  It  could  have  be^ 
used  as  an  anchor  for  a  large  canoe  or  for  fastening  a  guy-rope. 
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We  pass  next  to  the  shell-banks,  or  kjokkenmoddings,  at  Dommett's, 
1|  miles  from  the  last.  These  are  low  fields,  with  shells  and  x>ottery, 
and  are  found  on  the  lagoon  and  Indian  Biver  sides  of  the  isthmus. 
One  of  the  largest  orange  groves  in  the  State  is  growing  at  each  of 
those  places.    They  were  originally  wild  groves. 

Passing  then  to  the  head  of  Indian  Biver,  on  the  east  side  of  which 
we  find  a  mound  in  the  hummock  near  Mr.  Griffls's,  and  descending  to 
Titusville  I  learn  that  there  was  a  small  sand  mound  about  6  or  7  feet 
high  on  land  of  P.  E.  Wager,  who  removed  it  and  excavated  a  cellar  for 
a  house  on  its  site.  It  was  about  300  feet  from  the  west  bank  of  Indian 
Eiver. 

East  southeast  from  Titusville,  on  the  east  side  of  Indian  Biver,  on 
Herritt's  Island,  there  is  a  large  mound  on  land  of  Dr.  Moore,  as  I  was 
informed  by  J.  W.  Joyner,  since  deceased,  who  also  stated  that  he  picked 
up  several  earthen  vessels  on  it,  which  he  used  in  the  house  until  broken 
by  the  children. 

On  the  Banana  Biver  there  is  a  large  shell-bank  containing  broken 
pottery,  at  the  De  Soto  Grove,  on  the  east  side  of  the  river,  on  the  line 
between  Townships  22  and  23  South.  South  of  this  about  5  miles  is  a 
burial  mound  in  the  orange  grove  of  M.  O.  Bnrnham,  keeper  of  the 
Cape  Canaveral  light-hous^  It  is  about  8  feet  high  and  50  feet  diam- 
eter.   There  was  a  wild  orange  grove  there. 

South  of  Titusville,  12.3  miles  by  the  new  Titusville  and  City  Point 
road,  as  I  located  it,  is  a  large  sand  mound  in  the  hummock  now  belong- 
ing to  Charles  B.  Carlin,  but  formerly  to  Albert  Faber.  It  is  on  the 
west  side  of  the  river,  about  500  feet  from  the  bank,  in  T.  23  S.,  B.  35 
E.    It  is  about  25  feet  high. 

A  very  large  mound  or  shell  heap  is  reported  directly  east  of  the  head 
of  Banana  Biver,  near  the  ocean  beach,  but  I  have  never  visited  it. 

In  T.  24  S.,  B.  36  E.,  are  two  sand  mounds  on  Merrit's  Island.  The 
most  northern  one  is  about  half  a  mile  west  of  New  Found  Harbor,  and 
the  other  is  only  about  100  feet  from  the  east  bank  of  Indian  Biver,  in 
Section  27,  near  the  house  of  Aaron  Cleveland,  C.  E.  They  are  both 
small. 

The  next  mounds  of  which  I  have  any  knowledge  are  situated  on  the 
peninsula,  between  Indian  Biver  and  the  Atlantic  Ocean,  at  the  mouth 
of  Banana  Biver.  There  is  at  that  point  a  very  large  shell  mound, 
which  was  used  by  the  Coast  Survey  for  a  triangulation  station.  Its 
western  face  is  abraded  by  the  waters  of  the  river  into  a  steep  bluff,  the 
river  having  encroached  nearly  to  the  center.  It  is  composed  of  small 
shells  and  ashes,  mixed  with  human,  animal,  and  fish  bones.  It  is  not 
far  from  50  feet  high  and  300  or  400  feet  in  diameter  on  the  river.*  The 
back  of  it  is  covered  with  a  wild  orange  grove,  and  it  is  covered  with 
large  India-rubber,  torch- wood,  and  other  trees.  There  is  broken  pot- 
tery mixed  through  it,  but  I  could  And  but  one  stone  implement,  al- 


DetaL«d  survey  and  plan  of  this  locality  was  made. 
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though  the  broken  river  face  presented  a  fine  opportunity  for  viewing 
the  interior.  I  am  informed  that  near  this  to  the  north  are  two  borial 
sand  mounds  in  the  scrub,  although  I  was  able,  after  a  close  and  long- 
continued  search  with  two  assistants,  to  find  but  one,  and  this  had  been 
opened.  What  appears  indistinctly  like  a  wide  level  road  or  way  leads 
due  east  from  the  shell  heap,  between  two  ponds,  which  possibly  were 
once  one. 

Less  than  a  mile  south  of  this  mound  is  a  small  kjokkenmodding  on 
the  immediate  east  bank  of  the  river,  on  land  of  J.  M.  Hopkins,  whose 
house  and  garden  are  situated  on  it.  There  are  somewhat  indistinct  re- 
mains at  the  jnouth  of  Crane  Creek,  at  Melbourne,  on  the  north  side,  on 
land  of  Thomas  Fish,  'deceased,  and  on  the  south  side  on  land  of  Peter 
Wright.  On  the  opposite  side  of  the  river  in  Sec.  6,  T.  28  S.,  B.  37  E,  is 
an  Indian  mound.  South  of  this  not  quite  2  miles  is  another,  both  on 
the  east  side  of  the  river,  and  the  last  opposite  the  mouth  of  Tnrtle 
or  Turkey  Greek.  I  am  told  that  shell  fields  exist  on  the  banks  of  this 
creek  but  have  not  examined  them. 

Cape  Malabar  is  an  insignificant  point  of  land  on  the  west  bonk  of 
Indian  Biver.  South  of  the  cape,  on  the  same  side,  about  four- fifths  of 
a  mile,  is  a  shell  mound  on  land  of  E.  Arnold,  and  ac^oining  this,  to  the 
south,  is  a  shell  bank.  About  a  mile  and*  a  half  south  of  the  Arnold 
mound  there  is  a  sand  mound,  on  land  of  Mr.  Damon,  in  Sec.  8,  T.  29  S., 
B.  38  E. 

The  next  mound  is  of  shell,  situated  on  the  beach  ridge  due  east  from 
the  island  called  Grant's  farm,  and  near  the  northeast  corner  to  T.  30 
S.,  B.  38  E.  It  is  called  ^<  Wild  Boar  Mound,"  and  is  situated  in  a  deep 
bay  of  the  river  at  a  very  narrow  place  in  the  peninsula.  The  waters 
of  the  river  come  to  the  foot  of  this  mound,  which  is  about  20  feet  high 
and  200  feet  long  on  the  river,  with  steep  sides,  and  composed  of  broken 
pottery,  shells,  and  ashes. 

In  T.  31  S.,  B.  39  E.  is  a  high  long  bluff  of  shells  on  the  west  side  of 
Indian  Biver.  I  have  not  examined  this  except  from  the  river,  bat  it 
is  probably  an  extended  kj5kkenmodding. 

Opposite  Jupiter  Inlet  on  the  west  bank  at  Stone's  Point  are  several 
large  oyster-shell  heaps,  as  I  am  informed  by  numerous  observers,  one 
of  which  is  said  to  be  very  large.  In  the  southern  end  of  Lake  Worth, 
in  T.  45  S.,  I  am  told  there  is  a  large  mound  on  the  west  side  of  the  lake, 
about  100  yards  from  the  beach,  and  across  the  lake  on  the  sea  beach 
there  are  two  large  shell  heaps  composed  of  oyster  shells.  No  oysters 
exist  now  within  10  miles  of  these  heaps.  There  is  also  a  mound  in 
the  hummock  opposite  the  old  inlet  to  the  lake. 

On  the  D  elesfine  grant,  on  the  east  boundary  of  Se<^.  32,  in  T.  22  S., 
B.  35  E.,  is  a  very  small  and  insignificant  kjokkenmoddiug.  It  is  very 
probable  that  this  place  is  of  much  more  recent  age  than  the  remains 
previously  described  herein,  it  having  the  appearance  of  a  camping 
place  of  some  of  the  Seminole  tribe  of  Indians. 
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I  wUl  now  briefly  speak  of  some  prehistoric  remains  in  the  southwest 
em  part  of  the  State  that  I  have  lately  visited. 

In  Marohy  1881, 1  started  from  Orlando,  Orange  Goonty ,  Florida,  with 
an  ox-wagon,  in  charge  of  a  Gk>yemment  party,  to  make  certain  snrveys 
and  examinations  for  a  steamboat  route  from  Saint  John's  Biver  to  Char- 
lotte Harbor,  on  the  Oulf  of  Mexico. 

We  passed  down  by  Forts  Gatlin,  Davenport,  and  Clinch,  and  thence 
down  the  valley  of  the  Big  Ghocleypopka  Biver  to  Peace  Creek ;  thence 
to  Charlotte  Harbor,  and  from  there  to  the  month  of  Caloosahatahee 
Siver  and  up  the  river  nearly  to  Lake  Okeechobee.  Before  makiogFort 
Clinch,  and  near  Lake  Pierce,  we  passed  near  the  Indian  village  of  Chipco, 
named  after  the  old  Seminole  chief,  since  deceased.  We  visited  the  vil- 
lage, which  consisted  of  less  than  a  dozen  cabins  built  of  logs  and  fan 
palmetto.  It  is  situated  on  a  small  hill.  Numerous  sweet  orange  trees 
in  bearing  were  growingamong  the  hoases,  and  a  sugar-caue  field  was  be- 
ing cultivated  near  by.  The  Indians  had  been  living  on  this  spot  for 
many  years,  but  there  was  no  indications  of  a  kjokkenmddding  forming. 
This  is  accounted  for  by  the  fact  that  these  Indians  live  principally  on 
venison  and  fish.  No  shell-flsh  of  any  kihd  were  observed  about  the 
place,  and  so  the  principal  agent  in  the  building  of  the  heaps  was  want- 
ing. This  may  aocoant  in  some  measure  for  the  absence  of  heaps  in  the 
country  traversed  from  Orlando  to  Charlotte  Harbor,  as  no  shell-flsh  are 
attainable  in  that  region. 

In  ail  this  distance  from  Orlando  to  Charlotte  Harbor,  about  120  miles, 
I  found  only  one  prehistoric  mouDd  that  I  could  confidently  assert 
to  be  of  human  origin.  This  was  a  small  kjokkenm5dding  on  the  west 
bank  of  ^<  Stake  Ford  "  prairie,  just  north  of  the  entrance  of  the  south 
prong  of  the  Big  Chocleypopka  Biver.  It  was  situated  in  a  grove  of 
live  oaks  and  was  small  and  uninteresting. 

On  the  west  bank  of  Lake  Livingston,  about  12  miles  north  of  the  last- 
named  locality,  we  found  about  one-fourth  of  a  mile  from  the  lake  what 
appeared  to  be  an  earthwork,  about  5  feet  high,  and  perhaps  800  feet 
long,  shaped  like  a  crescent  broken  in  the  middle.  It  was  in  'flat  pine 
woods,  the  convex  side  facing  the  lake,  and  the  interior  was  at  that  time 
a  grass  pond  with  three  small  islets,  the  water  about  a  foot  deep.  It 
is  very  doubtful  whether  it  is  the  work  of  man,  but  it  struck  us  as  sin- 
gular to  find  such  an  embankment  in  the  flat  pine  woods,  whose  monoto- 
noas  level  is  often  unbroken  for  many  miles. 

At  the  town  of  Myers,  on  the  site  of  Fort  Myers,  I  found  a  small  sand 
mound  in  the  western  part  of  the  town.  Second  street  is  laid  out  over  it. 

Captain  Peter  Nelson,  of  Myers,  told  me  that  a  canal  existed  clear 
through  Pine  Island  in  Charlotte  Harbor.  This  is  a  long,  narrow  island 
about  1}  to  2  miles  wide.  He  said  public  opinion  was  divided  as  to  the 
builders,  some  attributing  it  to  the  mound  builders  and  some  to  the  Span- 
iards, or  early  pirates.  I  was  unfortunately  unable  to  visit  it  There 
is  quite  a  large  mound  below  Myers  on  the  same  side  of  the  river,  about 
a  mile  from  the  town. 
H.  Mis.  26 50 
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In  the  summer  of  1880 1  was  appointed  connty  sorveyor  of  Brevard 
Gouuty,  Florida,  and  surveyed  the  south  line  of  the  county,  starting  in 
near  the  mouth  of  the  Saint  Lucie  Biver,  and  going  west  about  22  miles. 
On  the  way  to  the  starting-point,  at  the  mouth  of  the  Saint  Lude  Biver 
I  stopped  at  Fort  Gapron,  opposite  Indian  Biver  outlet.  Here  I  found 
a  large  deposit  of  oyster-shells  resembling  a  ig5kkenm5dding,  but  saw 
no  mound.  I  stopped  also  at  Fort  Pierce,  about  4  miles  soutJi  of  Fort 
Gapron,  and  here  I  found  a  large  sand  mound  on  the  west  bank  of  the 
Indian  Biver  or  Saint  Lucie  Sound,  and  just  south  of  the  old  fort,  the 
embankments  of  which  are  plainly  discernible.  I  stopped  also  and  ex- 
amined Mount  Elithabeth,  which  is  shown  on  nearly  all  maps  of  Florida. 
I  found  this  to  be  a  large,  high,  and  symmetrical  mound  of  black  earth 
and  shells,  which  would  probably  be  classed  as  a  kjokkenmSdding.  It 
is  an  immense  work,  probably  60  feet  high,  and  with  the  exception  per- 
haps  of  Turtle  mound,  the  largest  prehistoric  monument  that  I  have 
seen  in  the  State. 

I  found  also,  on  the  north  bank  of  the  Saint  Lucie  Biver,  about  3 
miles  from  the  mouth,  in  a  large  bay  of  the  river,  another  immense 
mound  called  Mount  Pisgah,  truly  gigantic,  and  of  the  same  character 
as  Mount  Elithabeth.  Near  its  base  is  the  remains  of  a  stone  house, 
built  of  coquina stone,  and  believed  to  be  theremainsof  theabodeof  some 
of  the  pirates  that  are  known  to  have  infested  this  locality  in  the  early 
days  of  the  present  century.    I  saw  no  other  mounds  on  the  whole  trip. 

This  completes  my  present  knowledge  of  the  prehistoric  remains  of 
Florida.  As  the  object  of  this  paper  has  been  to  simply  state  facts,  I 
will  not  enter  into  any  lengthy  discussion  as  to  the  objects  or  uses  of 
the  shell  mounds. 

Different  persons  with  whom  I  have  conversed  in  Florida  have  sag- 
gested  that  some  were  built  for  lookouts,  others  as  sites  for  residences, 
to  enable  the  dwellers  on  them  to  obtain  the  benefit  of  the  breese,  so 
desirable  in  this  climate,  while  others  have  thought  they  were  used  as 
dwelling-places  to  avoid  the  mosquitos,  which  are  so  troublesome  in  the 
woods  near  the  ground,  and  others  still  that  they  were  used  as  dwelling- 
places,  to  enable  the  occupants  to  escape  the  floods  which  even  now  in 
certain  seasons  often  surround  their  bases  during  great  storms.  This  last 
hypothesis  receives  more  credence  from  the  fact  that  numerous  instances 
have  occurred  of  white  settlers  resorting  to  them  in  such  emergencies.  It 
may  perhaps  be  safe  to  say  that  incidentally  they  have  served  all  these 
purposes.  Not  a  few  persons  whom  I  have  met  contend  strongly  against 
this  artificial  origin,  believing  them  to  have  been  cast  up  by  the  sea, 
but  they  totally  fail  to  account  for  the  presence  of  broken  pottery  and 
bones  which  almost  invariably  forms  part  of  their  composition.  The 
great  sheU  banks  on  Fort  George  Island,  at  the  mouth  of  the  Saint 
John's  Biver,  have  the  appearance  of  oyster  banks  in  which  the  shell- 
fish were  killed  by  some  geological  catastrophe,  such  as  elevation  above 
the  water,  but  the  remains  of  man  appear  distinct,  superimposed  upon 
them.    This  place  deserves  more  careful  study.    I  have  endeavored  to 
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Ax  the  location  of  all  the  moands  and  remams  in  the  State  of  which 
I  could  learn,  in  the  hope  that  others  with  more  leisure  at  their  disposal 
and  better  fitted  by  anatomical  knowledge  might  be  aided  in  their 
search  by  these  descriptions.    If  in  this  I  have  succeeded,  I  shall  feel 
that  my  labor  has  not  been  in  vain.    There  are  numerous  mounds  and 
shell  heaps  on  the  western  coast  of  the  State  that  I  hare  been  unable 
to  visit.    Many  of  them  will  be  found  described  in  the  recent  Reports  of 
the  Smithsonian  Institution.    In  regard  to  the  race  or  tribe  who  have 
left  these  monuments,  it  appears  to  me  most  probable  the  kjSkkenmod- 
dings  were  the  work  of  successive  races  or  generations  of  Indians,  and 
incidentally  formed  by  the  slow  process  of  accumulation  naturally 
coincident  to  prolonged  residence  on  one  particular  spot,  and  the  bulky 
and  imperishable  natnre  of  the  remains  of  the  shell-fish  upon  which 
they  principally  subsisted,  this  residence  being  chosen  and  maintained 
as  most  eligible^  and  in  many  places  the  only  dry  location  available 
throughout  the  year.    These  kjokkenmdddings  are  now  generally  the 
Doiost  desirable  places  of  residence  to  be  found  in  the  adjoining  country, 
and  they  and  the  immediate  vicinity  are  commonly  occupied  by  the 
present  settlers.    The  reason  for  the  formation  of  the  shell  heaps  is 
more  obscure.    Some  intelligent  persons,  however,  with  whom  I  have 
conversed  are  of  the  opinion  that  they  both  have  been  modified  by  the 
action  of  water  since  their  formation,  the  stratified  appearance  of  some 
of  them  and  their  immense  extent  lending  a  shadow  of  plausibility  to 
this  supposition.    K  this  should  be  the  case  it  would  define  an  age  for 
these  remains  far  earlier  than  has  generally  been  supposed.    The  gen- 
eral absence  of  stone  or  flint  implements  would  seem  at  first  sight  to 
favor  this  hypothesis  and  carry  the  age  of  these  remains  back  to  the 
earliest  advent  of  man  in  the  PalsBolithic  age.    I  think,  however,  from 
my  somewhat  extended  observations  in  this  and  other  States  that  the 
theory  of  a  submergence  since  the  original  formation  of  the  shell  heaps 
cannot  be  maintained. 

We  find  the  same  appearance  of  stratification  in  the  small  shell  heaps 
in  Ipswich,  Mass.,  examined  and  mapped  by  me  in  1873  for  the  Pea- 
body  Museum,  which  are  of  comparatively  modern  date,  and  it  is  easy 
to  see  that  this  stratification  could  have  been  formed  in  the  gradual  ac- 
cumulation of  the  heaps,  occupied  probably,  at  irregular  intervals,  by 
the  wandering  tribes.  It  is  known  that  the  Ipswich  shell  heaps  have 
never  been  covered  by  flood.  In  all  the  remains  that  I  examined  iu 
Florida  I  could  find  no  evidence  of  a  superimposed  stratum  of  material 
foreign  to  the  heap,  except  such  as  resulted  from  an  accumulation  of 
vegetable  humus,  or  was  caused  by  the  action  of  the  wind  transporting 
loose  sand,  and  by  the  action  of  the  river  waters  at  their  several  stages 
or  such  higher  stages  as  periodically  occur.  I  have,  then,  unhesitatingly 
assumed  the  remains  to  briong  to  the  Neolithic  age,  and  account,  in  a 
great  measure,  for  the  absence  of  fiint  and  stone  implements  by  the  al- 
most entire  absence  of  material  from  which  to  construct  them  in  the 
regions  examined.    The  natives  undoubtedly  possessed  some  of  these 
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things,  but  they  must  have  been  brought  from  a  great  distance,  and  were 
therefore  held  in  great  esteem  and  corresponding  care  taken  of  theoL 
Their  tools  and  weapons  were  probably  mostly  of  wood,  and  have,  of 
coarse,  long  ago  decayed.  Very  many  of  the  flints  found  were  probably 
the  implements  of  the  later  Indian  tribes. 

Begarding  the  remains  in  the  Kissimmee  Valley  and  about  Lake  Okee- 
chobee there  is  little  doubt  that  they  were  constructed  by  a  race  anterior 
to  the  Seminoles,  and  for  purposes  of  worship  or  war;  possibly,  also,  in 
fiome  places  for  internal  improvements.  These  remains  deserve  careful 
and  systematic  search  and  study.  I  am  informed  by  Dr.  Kenwortfay, 
of  Jacksonville,  that  he  has  found  on  the  Oulf  coast  other  evidences  of 
attempts  at  improvements  by  canals  on  a  large  scale. 

The  amount  of  pottery  that  is  found  in  Florida  is  truly  astonishing. 
In  the  kjokkenmpddings  it  forms  a  large  percentage  of  the  material. 
It  is  found  also  in  the  sand  mounds,  generally  in  larger  pieces,  and 
sometimes  in  whole  vessels.  It  has  never  been  my  fortune,  however,  to 
find  any  of  the  latter.  There  is  scarcely  a  hummock  or  piece  of  rich 
arable  land  which  does  not  yield  numerous  specimens  upon  being  cleared 
and  dug  up.  It  seems  as  if  the  ancient  people  who  used  it  had  an  eye 
to  fertility  in  choosing  their  residences,  and  goes  to  prove  that  they 
practiced  agriculture.  They  certainly  made  a  very  judicious  selection 
of  lands  for  cultivation,  if  we  are  to  believe  that  these  places  had  been 
in  actual  cultivation  where  such  broken  pottory  is  found  in  the  soil. 
It  is  very  seldom  that  it  is  found  scattered  in  like  manner  in  the  poor, 
light,  sandy  soil.  Kjokkenmodding  heaps  are  found  on  all  kinds  of  soil, 
but  it  is  very  seldom,  in  fact  never  to  my  knowledge,  that  the  pocv, 
white,  sandy  soil  yields,  upon  being  turned  up,  any  broken  potteiy,  as 
is  the  case  in  the  rich  lands.  Ter  oontraj  the  residence  of  a  large  com- 
munity for  a  great  length  of  time  on  x>oor,  white,  sandy  soil  would  nec- 
essarily enrich  the  land  and  give  it  a  darker  color ;  but  it  would  also 
tend  to  an  increased  elevation  and  so  form  a  kj5kkenmddding,  which 
simple  cultivation  would  not  do.  Allowing  that  these  rich  fields  where 
broken  pottery  is  found  had  been  under  cultivation  and  been  clearad  of 
trees,  we  must  go  back  for  the  age  of  these  agricultural  operations  be- 
yond the  age  of  the  trees  now  growing  upon  them,  which,  in  many  situ- 
ations that  have  come  under  my  observation,  would  exceed  four  or  five 
hundred  years.  There  are  now  growing  upon  these  fields  dense  trop- 
ical forests,  almost  impenetrable  jungles,  with  trees  of  immense  sise 
and  age. 

It  is  known  that  the  Seminoles  were  agriculturists.  In  the  Seminole 
war  our  armies  found  flourishing  fields  of  corn  and  other  crops,  and  the 
settlers  often  point  out  clearings  in  hummocks,  with  the  great  dead 
bodies  of  live  oaks  girdled  and  killed  many  years  ago,  as  old  Indian 
fields.  These  old  giant  live-oaks  will  last  ttro  or  three  generations  when 
girdled  and  left  standing.  Broken  pottery  is  also  found  in  these  places 
in  profusion,  but  these  fields  are  but  small  clearings  in  immense  forests, 
whose  soil,  wherever  opened,  is  found  filled  with  pottery. 
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On  Indian  Biver,  at  the  large  shell  mouud  sitaated  at  the  mouth  of 
the  Banana  River,  on  the  beach,  at  the  foot  of  the  monnd,  an  unfinishedl 
anow-head  of  flint  was  found.  It  is  the  crudest  article  of  flint  mauu- 
fiM^tore  that  I  have  found,  but  it  has  evidently  been  worked  by  the  hand 
of  man.  It  has  been  smoothed  by  the  action  of  the  waves.  Most  of 
the  pottery  fouud  is  very  rough  and  shows  no  marks.  There  is  a  great 
difference,  however,  in  the  composition  of  different  pieces,  some  being 
made  of  very  fine  clay,  and  very  compact  and  smooth,  while' pthers  are 
very  porous  and  disintegrating.  One  piece  picked  up  is  extremely  hard^ 
almost  flinty,  with  a  smooth  polish  on  the  inside.  It  is  almost  impossi- 
ble to  cut  it  with  a  knife.  In  color,  some  are  black  when  cut  and  some 
light  brown.  One  piece  is  a  bright  brick  red  on  the  outside  third,  show- 
ing evidently  strong  action  of  fire.  A  large  piece,  found  in  the  large 
shell  heap  at  the  mouth  of  the  Banana  Biver,  previously  referred  to, 
has  still  upon  the  outside  the  soot  or  crock  from  the  flre.  This  waa 
found  buried  nearly  8  feet  from  the  top.  None  of  the  fragments  found 
appear  to  contain  any  pounded  shells  and  very  litte  sand. 

I  am  informed  by  Mr.  White,  of  Buffalo  Bluff,  a  very  intelligent  set- 
tler, that  a  large  iron  ax  was  found  imbedded  in  the  heart  of  a  dead 
live-oak  upon  his  place,  and  that  this  oak  had  been  dead  as  loog  as  any 
of  the  settlers  could  remember.  He  a)  so  informed  me  that  a  stone  phallus 
was  found  upon  his  place  and  is  in  the  possession  of  a  gentleman  of  Sa- 
vannah. Dr.  Joseph  Jones,  in  Antiquities  of  Tennessee,  mentions  the 
occnrTence  there  of  similar  specimens.  At  the  large  shell  mound  known 
as  the  "  Wild-Boar  Mound,'^  in  T.  30  S.,  B.  38  E.,  I  found  a  perforated  shell 
similar  to  the  one  described  by  Professor  Wyman,  on  page  58,  Fresh- 
water Shell  Mounds  of  Florida,  and  figured  in  same  Plate  YIII,  Fig.  2. 
It  is  a  Busycan  catica^  4^  inches  in  length,  at  present,  the  beak  being 
chipped  and  broken  off.  The  hole  in  my  specimen  is  round  or  nearly 
so,  about  eleven-sixteenths  of  an  inch  in  diameter,  made  in  the  last 
turn,  the  nearest  part  of  the  circumference  being  2  inches  from  the 
month.  The  spines  are  all  broken  or  ground  off,  and  the  shell,  at  the 
mouth,  is  chipped.  It  looks  as  if  it  had  been  used  as  a  mallet  by  in- 
serting a  stick  in  the  hole  for  a  handle. 

I  am  informed  by  the  Hon.  Columbus  Drew,  ex-governor  of  Florida^ 
that  a  golden  spear-head  was  found  in  amound  in  Orange  County,  Florida^ 
along  with  an  oval  disk  of  silver.  The  spear-head  was  about  2^  inches 
in  length  and  1^  in  width  in  the  widest  point  He  stated  that  it  ap- 
peared as  if  hammered  out  or  formed  by  a  somewhat  unskillful  work- 
man. Its  bullion  value,  as  given  by  a  jeweller,  was  $18.  No  marks  of 
any  kind  appear  on  it.  This  interesting  relic  is  still  in  his  possession. 
The  silver  disk  found  with  it  appeared  to  have  some  marks  or  scratches 
upon  it,  but  they  could  not  be  deciphered  and  the  governor  was  not  sure 
that  they  were  intended  for  anything.  This  silver  disk  had  unfortun- 
ately been  cut  in  two  by  the  ignorant  discoverer,  and,  it  is  believed,  a 
piece  taken  out  tor  the  purpose  of  ornamenting  the  stock  of  his  gun. 
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It  is  highly  desirable  that  these  interesting  relics  be  analyzed  at  the 
mint  to  discover,  if  possible,  the  kind  of  bullion  of  which  they  are  made, 
and  in  this  way  show  if  they  were  made  from  Spanish  or  American 
coins,  by  the  amoant  of  alloy  they  contained.  K  from  neither,  bat  if 
composed  of  pure  gold  it  would  tend  to  show  a  much  more  ancient  age 
for  them. 

In  concluding  this  imperfect  account  of  the  prehistoric  remains  found 
in  East  Florida,  it  is  proper  to  state  that  without  doubt  other  moonds 
and  remains  exist  undiscovered  by  me  in  the  districts  traversed.  The 
almost  impassable  nature  of  a  great  part  of  the  county,  owing  to  the  in- 
numerable ponds,  sloughs,  brooks,  and  rivers,  the  cane-brakes,  and  im- 
penetrable jungles  filled  with  bamboo,  grape,  and  numerous  other  vines, 
and  tall  palmetto,  renders  travel  on  foot,  or  in  any  conveyance  except 
a  boat,  almost  impossible.  The  density  and  luxuriance  of  the  growth 
of  these  tropical  forests  hedges  onein  with  an  imx>enetrable  wall,  through 
which  a  bird  can  hardly  fly,  and  in  which  vision  is  limited  to  a  few  feet 
around  the  explorer. 

Of  course,  in  these  places  it  is  only  by  chance  the  unguided  explorer 
stumbles  upon  a  mound.  I  am  therefore  very  greatly  indebted  to  the 
gentlemen  I  have  named  for  information  and  for  having  left  their  occupa- 
tion in  many  cases  to  act  as  guides. 

Especially  would  I  mention  Mr.  James  H.  Fry,  of  Pilatka;  Frederick 
Lente,  of  Lake  Oeorge ;  Mr.  White,  of  BufTalo  Bluff;  Judge  Bartlett, 
of  Georgetown ;  Doctor  Kenworthy,  of  Jacksonville ;  Mr.  Wells,  of 
Kashua;  Mr.  Scott,  of  Barker's  Landing;  Aaron  Cleveland,  G.  £.,of 
Merritt's  Island ;  and  Mr.  Bradley,  of  Lake  Worth.  All  evinced  great 
interest  in  the  objects  of  the  expedition. 

In  summing  up  the  results  of  the  expedition,  the  paucity  of  relics  will 
be  remarked.  It  must,  however,  be  remembered  that  the  object 
was  simply  a  reconnoissauce  and  not  a  thorough  examination.  It 
was  my  desire  to  accurately  determine  and  map  the  locations  of  as 
many  stations  as  possible.  It  should  be  observed  that  between  a  point 
about  2  miles  north  of  Pilatka  and  Lake  George  these  remains  are  ex- 
ceedingly numerous,  a  mound  or  shell  heap  occurring  at  about  every 
half  mile  of  the  river.  This  portion  of  the  State  seems  to  have  been 
much  more  thickly  populated  than  any  other  examined.  This  region  is 
a  very  fertile  one,  and  is  now  more  thickly  populateil  by  white  settlers 
than  almost  any  other.  The  wonderful  accounts  from  the  valley  of  the 
Kissimmee,  and  almost  equally  wonderful  from  the  Ocklawaha,  make  an 
exploration  or  reconnaissance  of  these  regions  desirable.  The  geo- 
graphical range  and  distribution  of  these  people  will  go  far  towards 
clearing  up  the  mystery  of  their  origin  and  disappearance.  Florida  has 
undoubtedly  in  past  ages  sustained  an  immense  population,  and  it  is 
appropriate  that  the  ruins  of  their  cities  and  their  imperishable  monu- 
ments should  be  preserved,  and  their  locations  mapped,  as  a  record  of 
the  march  of  nations. 
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GOLD,    SILVEE,     AND     OTHER    ORNAMENTS    FOUND     IN 

FLORIDA. 


By  J.  Franois  Le  Baron,  U.  S.  Engineer. 

The  articles  described  in  this  paper  were  first  brought  to  the  notice 

of  the  writer  by  the  Hon.  Columbus  Drew,  sr.,  of  Jacksonville,  Fla.,  in 

the  fall  of  1882,  who  has  kindly  furnished  the  following  account  of  the 

locality  where  they  were  found  and  their  surroundings.    The  pieces 

belong  to  his  son. 

^^The  gold  arrow-head  and  other  pieces  were  found  near  the  line  divid- 
ing Polk  and  Orange  Counties,  Florida,  about  the  year  1875.  They 
were  dug  from  a  small  mound  in  which  they  lay  3  or  4  feet  deep,  among 
many  stone  battle-clubs  and  hatchets  (weighing  altogether,  perhaps, 
100  or  200  pounds)  with  clay  pots  or  pot- ware.  The  clubs  and  hatchets 
were  given  away  to  different  parties  soon  after  the  relics  were  discov- 
ered. The  remaining  half  of  what  seems  to  have  been  a  triangular 
silver  ornament,  to  be  suspended  by  the  small  hole  on  the  top,  was  cut 
off  by  a  hunter  to  ornament  his  gun  with.  The  half  of  the  scissors  was 
found  with  the  other  pieces.  I  feel  quite  certain  as  to  the  genuineness 
of  the  relics  and  the  facts  stated  about  them." 

It  was  found  to  be  impossible  to  obtain  a  regular  assay  of  the  pieces 
in  Jacksonville.  They  were,  however,  referred  to  two  jewelers  in  the 
city  for  examination. 

Tests  were  made  by  Mr.  J.  Gumbinger,  jeweler,  of  specimens  No.  2 
and  3  with  acid  and  touchstone.  He  reported  the  spearhead  No.  2  to 
be  composed  of  14-karat  gold,  having  a  bullion  value  of  $19.04,  and  the 
miniature  ax  No.  3  to  be  of  20-karat  gold  and  worth  $6. 
•  The  other  specimens,  except  the  fragment  of  scissors  No.  6,  he  con- 
sidered to  be  silver,  except  possibly  No.  9,  which  has  somewhat  the  ap- 
pearance of  brittania-ware. 

Mr. Crosby,  of  Oreenleaf  &  Co.,  jewelers,  on  the  contrary,  stated 

quite  positively  that  Nos.  1, 5,  and  9  were  lead  or  pewter.  No  tests  were 
made  of  any  besides  the  gold  pieces,  except  with  a  graver,  as  neither 
of  the  jewelers  had  proper  appliances  for  testing  silver. 

My  own  examinations  and  conclusions  as  to  the  metallic  character  of 
the  specimens  I  present  in  tabular  form  below : 


No. 

1 
a 

8 

4 
6 

6 
7 
8 
» 


MetaL 


Alloy  of  iHtbt. 
Gold 


SUvor 

Alloy  of  allTer. 


Iron... 
SUTor. 
....do. 


Alloy  of  tllyer. 
SflTor 


ChAraoter. 


Cast. 


CMt  . 
.  ...do*. 


— do.. 
Catt.. 


Troy  weight. 


<a,  pwt.  gr. 
1      12     16 

1      14     06 


0 
0 
0 


7 
2 
7 


15 
20 
12 


0 
0 
0 


0 
0 


05 
15 


14      20 
0     04 


Spedflo 
gravity. 


Bemarkt. 


10.061 
12.438 


Apparently  an  aUoy  of  Bilver  or  brl* 

tonia-ware. 
Dark  red  gold;  apparently  alloyed  with 


14. 077  I  Bright  yellow  gold. 
8. 600     Undoabtodly  tUver. 
&674 


0.604 


copper. 

An  alloy  of  silver  or  hrltania;  mnoh 
oxidised  fh^pnent  of  iron. 

Undoubtedly  Bilver. 

Do. 
Donhtftil  sUver;  probably  britania  ox 

other  alloy. 
Undoubtedly  silver. 
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The  specimens  were  carefully  weighed.  The  specific  gravity  was  deter- 
mined by  weighing  in  distilled  water  at  a  temperature  of  65^  Fab. 
Numbers  7,  8,  and  10  are  very  thin,  about  the  thickness  of  a  wafer. 
No.  4  is  about  three  one-hundredths  of  an  inch  in  thickness.  No.  1  is 
about  five  one-hundredths  of  an  inch  thick  on  the  edge  and  about  eight 
one-hundredths  near  the  middle.  The  hole  in  the  center  has  been  bev- 
eled on  one  face  of  the  specimen  with  some  sharp  cutting  tool,  the  marks 
of  which  are  discernible.  It  was  evidently  first  cast,  and  has  been  rub- 
bed down  on  the  back,  as  presented  in  the  drawing  and  photograph, 
apparently  by  the  use  of  sand,  the  stri®  being  plainly  discernible.  The 
face  presented  in  the  photograph  does  not  appear  to  have  been  treated 
in  this  way,  but  has  the  appearance  of  a  casting.  It  is  very  much  harder 
than  lead,  and  a  fresh  cut  does  not  tarnish.  It  is  apparently  brittle, 
having  a  crack  nearly  across  its  face.  No.  8  is  also  cracked  in  much  the 
same  manner,  and  has  no  markings.  No.  7  is  unmarked  in  any  way. 
No.  10  is  pieroed  with  a  small  hole  near  one  apex,  and  there  are  numer- 
ous punctures  on  the  edges,  which  do  not,  however,  pass  through.  No. 
4  is  marked  on  the  face  with  lines  which  were  evidently  made  with  a 
sharp  pointed' instrument,  like  a  graver.  The  back  shows  the  impress 
of  a  mold.    It  is  perhaps  the  most  interesting  of  the  collection. 

No.  5  is  evidently  a  bullet,  much  harder  than  lead,  which  has  been 
perforated  with  some  sharp  pointed  tool,  making  a  hole  of  large  di- 
ameter at  the  two  ends  and  smaller  in  the  center,  such  as  would  natur- 
ally be  made  by  a  small  penknife.  The  hole  in  this  and  also  the  two 
holes  in  the  end  of  No.  9,  are  filled  with  a  substance  resembling  rosin, 
which  gives  to  the  lizard-shaped  specimen,  No.  9,  the  effect  of  two  bril- 
liant eyes.  This  No.  9  has  been  broken  in  two  places.  It  has  been  sug- 
gested that  this  singular  shaped  specimen  served  as  a  spoon  or  other 
instrument  for  eating,  an  idea  suggested  by  its  trough-shaped  underside, 
which  resembles  a  cheese-knife,  such  as  is  used  by  grocers.  The  ma- 
terial is  hard  and  brittle,  and  there  is  a  trace  of  gold  in  the  tail  end.  Its 
thickness  is  eight  one-hundi*edths  of  an  inch  in  the  center,  one  edge  be- 
ing considerably  thicker  than  the  other.  This  piece  resembles  the  head 
of  a  cat-fish.  No.  2  is  eighteen  one-hundredths  of  an  inch  thick  in  the 
center,  and  the  edges  have  been  rubbed  down  to  about  from  six  one-hun- 
dredths to  eight-one-hundredths  of  an  inch  in  thickness.  The  point  is 
sharp.  This  is  evidently  cast,  the  indentations  of  a  rather  smooth 
mold,  such  as  appears  on  the  surface  of  smooth  castings,  being  very 
plain,  especially  on  one  side.  This  appears  also  to  have  been  rubbed 
down  as  with  sand  and  water,  and  the  edges  beveled. 

No.  3  is  about  three  one-hundredths  of  an  inch  thick,  somewhat  Uiinner 
on  the  edge  of  the  axe,  and  thicker  at  the  top.  It  is  evidently  hammered, 
and  is  very  smooth.  Examining  the  specimens  on  the  basis  of  their  rel- 
ative specific  gravities,  the  low  values  found  for  the  gold  specimens  is 
most  noticeable.  This  shows  them  to  be  largely  alloyed  with  much 
lighter  metals,  such  as  copper  or  brass,  silver,  &c.    The  alloys  of  the 
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silver  specimens  are  shown  to  be  a  lighter  material  than  lead,  as  all  the 
specimens  proved  to  be  lighter  than  silver;  cast-silver  being  10.474 
(Ganat)  and  cast-lead  11.352  (Ganat).  This  shows  them  to  be  probably 
alloys  of  silver  and  zinc  or  tin,  or  both,  or  possibly  nickel.  These  speci- 
mens were  all  probably  used  as  amalets. 

jSo.  9  has  the  only  totemic  resemblance.  This  may  have  been  intended 
88  an  imperfect  representation  of  a  cat-fish  or  a  lizard.  Nos.  2  and  3^ 
were  probably  of  a  class  known  as  ^^  ceremonial  weapons,"  being  too 
small  and  valuable  for  actual  use  in  war  or  the  chase,  especially  No. 
3,  but  were  used  by  the  ^^  medicine  men"  in  their  ceremonies. 

On  page  61  of  the  Archffiological  Collections  of  the  United  States  Na- 
tional Museum  *  there  is  figured  (Fig.  224)  a  copi>er  celt  from  a  mound 
near  Lexington,  Ky.,  which  has  a  resemblance  to  our  No.  3^  although 
more  than  double  the  size. 

On  page  282  of  the  Eleventh  Annual  Beport  of  the  Peabody  Museum 
of  Archeology  and  Ethnology  of  Harvard  University,  there  is  shown 
(Fig.  6)  a  round  silver  ornament,  taken  from  a  mummy  in  the  ancient 
cemetery  at  the  bay  of  Ghacota,  Peru,  and  described  by  Mr.  John  H. 
Blake.  This  article  has  a  close  general  resemblance  to  our  No.  1,  and 
is,  as  described,  of  the  same  material,  although  1^  inches  larger  in  di- 
ameter. Like  this  specimen,  ours  is  brittle,  and  the  hole  in  the  center 
is  larger,  but  is  countersunk  in  much  the  same  manner.  This  Peruvian 
specimen  appears  to  have  been  worn  as  an  ornament  around  the  neck. 
Unliko  the  Peruvian,  ours  has  no  marked  indentations  on  the  edge^ 
and,  judging  from  the  description,  the  Peruvian  was  much  thinner. 

Discoidal  ornaments  of  shell,  stone,  etc.,  are  very  numerous,  and  ap- 
pear to  have  been  universally  popular  with  the  aborigines.  Many  are 
figured  in  the  volume  on  Archseology  of  Lieutenant  Wheeler,  United 
States  Engineers,  surveys  west  of  the  one  hundredth  meridian. 

Judging  of  these  specimens  by  their  si>eciflc  gravity,  it  appears  cer- 
tain that  the  gold  ones  at  least,  cannot  have  been  made  firom  coins  unless 
a  large  amount  of  alloy  has  been  added. 

On  page  298  of  the  Annual  Beport  of  the  Smithsonian  Institution  for 
1877  there  is  a  description  by  Professor  Ban  of  a  gold  ornament  foand 
in  Florida.  In  his  observations  on  this  ornament  Professor  Bau  states 
that  there  is  no  ground  for  supposing  that  the  Indians  north  of  Mexico 
possessed  the  art  of  casting  gold.  This  would  apparently  point  to  Mexico 
as  the  prdbable  origin  of  the  gold  specimen  No.  2,  which  I  think  is  un- 
doubtedly cast,  as  I  have  stated  in  the  table,  for  we  would  not  suppose 
the  whites  to  have  manufactured  a  gold  ornament  of  this  shape }  and, 
moreover,  a  close  examination  of  the  specimen  will  show  a  want  of  per- 
fect symmetry,  indicating  it,  with  still  greater  probability,  to  be  the 
work  of  the  aborigines  or  Aztecs. 

*The  ArchsBological  Collection  of  the  United  States  National  Museum,  in  charge  of 
the  Smithsonian  Institution,  Washington,  D.  C.  By  Charles  Rau.  (No.  2d7.> 
Smithsonian  Contributions  to  Knowledge,  Vol.  XXII. 
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SHELL  HEAPS  OF  CHARLOTTE  HARBOR,  FLORIDA. 

By  Dr.  M.  H.  Simons,  U.  S.  K 

Charlotte  Harbor,  on  the  Golf  aoast  of  the  Florida  peninsula,  \s 
roughly  estimated  to  be  30  miles  long  and  8  miles  wide.  It  is  separated 
from  the  open  waters  of  the  Gulf  by  a  series  of  islands,  which  the  con- 
stant surf  is  steadily  washing  away  throughout  their  whole  extent.  Into 
the  northern  extremity  of  the  harbor.  Pease  Greek  empties,  and  near 
the  southern  end  the  Caloosahatchie  River. 

Charlotte  Harbor  is  divided  by  Boca  Grande  Pass,  and  its  channel 
into  a  northern  and  southern  portion  of  nearly  equal  extent.  The  north- 
em  half  has  two  channels,  an  outer  between  Boca  Grande  and  G^pa- 
rilla,  and  an  inner  between  Pea^e  Greek  mouth  and  Boca  Grande.  Be- 
tween these  are  a  tongue  ot  the  mainland  and  several  small  keys.  There 
are  several  extensive  mud-flats,  dry  at  low  water,  which  afford  feeding 
grounds  for  countless  numbers  of  Grallatores,  among  which  the  roseate 
spoonbills  are  numerous,  and  the  flamingo  is  not  uncommon.  On  the 
tongue  of  land  there  are  many  marshy  or  swampy  spots  where  O.  wil- 
aonii  abound  from  December  to  March.  I  saw  no  mounds  in  the  north- 
em  half  of  the  harbor.  The  southern  half  contains  more  than  sixty-flve 
distinct  keys.  Pine  Key,  the  largest,  is  some  12  miles  long  and  1  mile 
wide ;  Bird  Key,  the  smallest,  contains  less  than  an  acre.  There  are 
many  reefs  and  shoals  exposed  at  low  water,  and  just  awa«h  at  high; 
but  the  keys  counted  are  from  4  to  6  feet  above  tide  level  naturally  in 
the  center,  and  fringed  witn  a  heavy  mangrove  growth.  I  have  visited 
twenty-five  shell-heaps  in  this  half  of  the  harbor  and  feel  perfectly  se- 
cure in  stating  that  there  are  as  many  more  hidden  by  the  mangrove 
growth  on  Pine  Key  and  the  keys  in  the  inner  channel. 

In  the  southern  part  of  the  harbor  there  are  also  two  channels.  The 
inner,  or  Mattacha,  runs  between  Pine  Key  and  the  mainland  down  to 
the  mouth  of  the  Caloosahatchie,  and  looks  as  if  it  might  once  have  been 
the  bed  of  Pease  Creek ;  the  outer  or  main  channel  runs  between  Pine 
Key  and  the  outer  or  barrier  keys.  <Jn  the  islands  in  the  Mattacha 
Channel,  and  on  that  side  of  Pine  Key,  there  are  many  accumulations  of 
shells,  some  of  large  extent  and  several  feet  in  thickness,  but  no  conical 
mounds  or  ridges  were  seen.  There  are  works  of  some  description, 
however,  on  nearly  every  key  in  the  outer  or  main  channel,  ai^d  these  I 
shall  now  describe,  beginning  near  Boca  Grande  and  working  south. 

On  the  Gulf  side  of  the  outer  keys  there  are  no  shell  heaps,  but  along 
the  inner  channel  there  are  six  known  to  me.  Their  average  height  is 
about  6  feet  above  mean  wat^r^  the  upper  3  feet  of  which  are  of  shells 
and  fish-bones }  the  surface  is  irregular  and  varies  from  one  to  several 
acres  in  extent ;  they  have  been  cut  away  extensively  by  shiftings  of 
the  channel.  Mondongo  Key,  about  two  miles  southeast  of  Boca  Grande, 
is  covered  to  a  depth  of  6  to  8  feet  for  half  a  mile  in  length  and  lOO 
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yards  in  width ;  below  tlie  shells  there  is  probably  an  equal  depth  of 
sand  and  clay ;  on  its  northeastern  end  there  is  a  conical  mound  abont 
10  feet  in  height,  which  commands  an  extensive  view. 

Southeast  of  Mondongo  is  Patricio  Key«  which  has  a  layer  of  shells 
over  its  surface  for  half  a  mile  or  more,  but  it  is  apparently  a  clay  bank 
fifteen  or  more  feet  in  height,  precipitous  on  one  side  and  sloping  rapidly 
down  to  water-level  on  the  other. 

Less  than  a  mile  south  is  Useppa  Key,  whose  northern  extremity  is  a 
mud-bank  6  feet  in  height  topped  by  shells  to  an  equal  amount ;  this 
widens  out  into  a  plateau  about  100  yards  wide,  sloping  to  tbe  west- 
ward. The  island  i8  over  half  a  mile  in  length,  and  about  half  way 
4own  from  the  northern  end  the  plateau  forks,  the  eastern  arm  form- 
ing a  ridge  about  18  feet  high  facing  the  channel,  the  western  forming 
a  narrow  flat  ridge  not  over  10  feet  high.  Between  and  protected  by 
these  there  is  about  an  acre  which  is  not  over  6  feet  above  mean  water, 
and  at  the  southern  extremity  of  this  there  is  a  space  abont  20  feet 
square,  which  is  not  over  2  feet  above  water-level,  and  was  probably  used 
by  the  Indians,  as  it  is  now  by  the  Spanish  fisherman,  as  a  location 
for  a  well.  It  is  protected  east  and  west  by  a  continuation  of  the  ridge 
and  plateau  and  on  the  south  by  a  conical  mound  15  feet  or  so  in  height. 
Abreast  of  this  mound  a  boat  channel,  which  runs  down  from  Pease 
Creek  channel  between  Pine  and  Patricio  Keys  to  join  the  main  one, 
comes  close  inshore,  and  probably  has  always  been  the  landing  place, 
for  the  ridge,  plateau,  and  mound  form  a  gentle  slope  to  the  water's 
edge ;  south  of  this  there  is  another  large  irregular  mound  and  a  high 
plateau,  quite  flat,  and  about  2  aores  in  extent. 

South  of  Useppa,  about  3  miles,  is  Garden  Key,  which  has  a  plateau 
in  iront  rising  gntdually  to  an  irregular  oblong  embankment  on  the  north 
side,  and  to  one  of  equal  height,  but  greater  length,  on  the  south.  The 
latter  runs  east  for  about  GO  yards,  then  south  about  the  same  distance, 
and  west  for  a  little  greater  distance.  Between  the  north  and  south 
ridges  there  is  a  spring-hole,  or  garden,  half  an  acre  in  extent.  Farther 
back,  and  protected  by  the  ridges  in  front  and  on  the  sides,  is  a  plateau 
of  shells  about  an  acre  in  extent  and  about  8  feet  above  mean  water. 
South  of  Garden  Key  there  is  a  key  about  5  acres  in  extent,  which  has 
been  raised  throughout  to  a  height  of  8  or  10  feet. 

Due  east  of  Useppa,  a  little  more  than  a  mile,  there  is  a  group  of 
mounds  and  ridges  very  similar  to  those  on  Garden  Key,  but  much 
greater  in  extent — a  plateau  in  front,  then  mounds  or  ridges  flanking  a 
spring-hole.  One  ridge  runs  parallel  to  the  present  beach  but  is  crossed 
by  another  at  right  angles,  the  two  protecting  a  plateau  several  acres  in 
extent.  These  heaps  are  on  Pine  Key,  and,  from  them,  straight  across 
the  island  to  Mattacha  Channel,  there  runs  a  canal  or  ditch  which  passes 
two  ponds  and  another  mound  in  the  center  of  the  island.  This  canal 
may  have  been  a  feeder  to  the  ponds,  as  described  by  De  Soto,  but  it 
also  shortened  the  distance  to  Mattacha  Channel  fully  10  miles  tbr 
canoes. 
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The  shell  mounds  were  formed  by  piling  np  the  beach  sand  and  then 
patting  the  shells  on  top  as  they  accumolated.  They  were  evidently 
the  accamulations  of  ages,  and  were  shaped  as  seen  (conical  moaods, 
ridges,  and  plateaus)  to  afford  protection  to  the  inhabitants  daring  the 
high  waters  of  hurricanes.  In  1870  the  water  at  Punta  Bassa  stood  8 
feet  deep  over  the  beach  on  which  the  cable  station  is  built^  The  beach 
is  fully  4  feet  above  mean  tide,  so  that  the  water  rose  12  feet  in  less 
than  twenty-four  hours.  The  mounds  also  make  splendid  gardens^  and, 
by  giving  sweep  to  the  wind,  afford  the  best  of  protection  against  mos- 
quitoes and  flies.  The  fEU^t  that  the  mounds  and  ridges  do  not  form  an 
indosure  shows  that  they  were  not  intended  as  fortifications;  they 
simply  afforded  places  of  safety  from  the  flood  and  prevented  the  wash- 
ing away  of  gardens  and  crops  by  it. 

Many  of  the  mounds  have  large  trees  growing  on  them,  and  the  shells 
and  bones  in  the  center  have  been  ground  to  dust,  but  others  are  made 
of  shells,  always  broken,  as  hard  as  if  gathered  yesterday.  There  ib  an 
old  trader  among  the  Florida  Indians,  settled  now  at  Key  West,  who 
told  me  that  the  Indians  say  that  their  ancestors  built  the  mounds  along 
the  coast.  He  said,  moreover,  that  the  Florida  Indians  exactly  resem- 
ble physically  those  of  Cuba,  but  neither  look  at  all'like  those  of  Mexico. 
A  Charlotte  Harbor  settler  told  me  that  the  present  Florida  Indians 
were,  until  the  last  few  years,  in  the  habit  of  coming  down  to  the  coast 
every  fall  and  camping  on  the  mounds  to  fish  and  to  escape  the  sickly 
season  on  the  mainland.  He  farther  said  that  these  Indians  are  not 
Seminoles,  but  remnants  of  a  tribe  which  occupied  the  country  before 
the  Seminoles  moved  down  from  farther  north  and  conquered  them. 
They  are  sun  worshipers. 

I  went  up  the  Caloosahatchie  Biver  25  miles,  and  the  Manatee  12, 
and  neither  saw  nor  heard  of  any  fresh-water  shell-mounds.  There  are 
shell  heaps  at  Manatee  and  on  the  east  coast  at  Mosquito  Inlet,  but  they 
are  oblong  mounds  with  fiat  tops  and  are  solitary.  In  a  small  one  in 
Manatee  village  I  was  told  that  human  bones  were  found,  and  with  them 
some  stone  implements. 


ANTIQUITIES  IN  WASHINGTON  COUNTY,  MARYLAND. 

By  John  P.  Smith,  of  Sharpshurg^  Md. 

In  the  vicinity  of  Sharpsburg  there  were  mounds  and  earthworks,  some 
of  which  have  been  destroyed,  and  others  have  been  excavated  and  found 
to  contain  numerous  arch»ological  specimens.  Tradition  informs  us 
that  a  most  bloody  affair  occurred  on  the  Antietam  Creek,  near  its 
mouth,  which  is  distant  3  miles  south  of  Sharpsburg,  more  than  a  cen- 
tury ago,  between  those  warlike  tribes  of  savages,  the  Catawbas  and 
Delawares.    These  tribes,  it  is  said,  were  engaged  in  strife  when  this 
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section  of  the  country  was  first  known,  between  1730  and  1736,  and 
the3'  so  continued  for  a  long  period  subsequent.  The  evidences  of  this 
conflict  are  still  apparent  in  the  skeletons  which  from  time  to  time  are 
exhumed. 

On  the  farm  of  Mr.  William  Hebb,  distant  2  miles  west  of  Sbarpsburg, 
and  near  the  Potomac  Biver,  vast  quantities  of  arrow-heads,  pestles, 
skiuning-knives,  and  tomahawks  of  exquisite  workmanship  have  been 
found.  Mr.  Hebb,  one  of  the  oldest  inhabitants,  remembers  distinctly 
numerous  earth  mounds  formerly  on  his  farm ;  but  the  constant  tUling 
of  the  land  has  obliterated  all  traces  of  them,  so  much  so  that  it  would 
be  impossible  for  him  to  determine  their  exact  location. 

On  the  farm  of  Mr.  Lafayette  Miller,  distant  1^  miles  westof  Sharpsburg, 
and  adjoining  the  lands  of  Mr.  Hebb,  an  abundance  of  stone  implements 
have  been  brought  to  light.  Mr.  Miller  has  a  number  of  them  in  his 
cabinet.  These  implements  were  found  in  the  fields,  and  in  some  places 
they  were  particularly  numerous.  Some  curiously  wrought  stones,  per- 
fectly round  in  shape,  varying  from  6  inches  to  4  and  3  inches  in  diam- 
eter, and  about  2  inches  in  thickness,  have  been  found  from  time  to 
time  on  this  farm.  The  stones  are  perfectly  flat  on  both  sides  and  are 
lK>lished. 

A  short  distance  from  this  farm,  and  bordering  on  the  Potomac  Biver, 
is  the  farm  of  Mr.  Samuel  Beeler.  On  this  farm  were  two  small  stone 
mounds,  one  of  them  about  12  feet  in  length  and  6  in  width.  They 
were  composed  of  very  small  stones.  One  had  been  opened  years  ago ; 
the  other  was  excavated  by  the  writer  of  this  paper.  The  removal  of 
the  loose  stone  revealed  a  grave,  which  was  very  ingeniously  constructed. 
The  bottom  of  the  grave  was  laid  with  large  flat  stone ;  the  sides  and 
ends  also  composed  of  the  same.  The  covering  was  of  large,  flat  stones, 
built  in  the  form  of  the  comb  roof  of  a  house.  In  this  mound  were 
found  some  bones,  broken  pieces  of  pottery,  aud  a  stone  knife,  now  in 
the  National  Museum. 

On  the  farm  of  the  heirs  of  the  late  Jacob  Miller,  2  miles  south  of 
Sharpsburg,  on  a  high  bluff  bordering  on  the  Potomac  Biver,  are  two 
extensive  stone  mounds,  which  had  been  partly  explored  twenty  years 
ago,  and  on  a  recent  examination  revealed  bones,  pottery,  flints,  etc. 
These  mounds,  as  near  as  I  can  judge,  were  about  12  feet  in  length  and 
6  feet  in  height,  and  were  entirely  of  stone.  The  interior  was  con- 
structed in  the  same  manner  as  those  on  the  fata  of  Mr.  Beeler  above 
mentioned.  The  bones  in  these  mounds  were  so  much  decayed  that 
they  crumbled  on  being  handled.  A  few  years  ago  some  workmen  were 
quarrying  limestone  near  this  mound  when  they  came  upon  a  skeleton 
which  was  buried  in  an  upright  position.  At  the  head  was  a  small 
vessel  of  pottery,  holding  about  a  quart,  which  fell  to  pieces  on  being 
handled. 

About  half  a  mile  from  this  point,  on  the  farm  of  Mr.  William  Black- 
ford, several  articles  of  pottery  have  been  unearthed.    Traces  of  some 
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earth  moands  are  still  to  be  seen,  and  beautifully  finished  arrow-heads 
are  occasionally  found. 

On  the  lauds  of  Mr.  James  Ms^ker,  3  miles  southeast  of  Sharpsburg, 
is  a  cave,  which  tradition  says  was  used  both  as  a  dwelling  and  as  a  burial 
place.  This  cave  is  about  20  feet  in  diameter  and  6  feet  in  height,  aud 
contains  two  rooms.  The  outer  room  has  been  partially  explored.  Tbe 
opening  to  the  inner  room  is  so  small  as  to  be  difficult  of  access.  An 
examination  of  the  cave  last  spring  disclosed  some  flat  stones,  which 
were  removed ;  and  underneath  them  a  large  quantity  of  ashes,  bunit 
bones,  bead  ornaments,  arrow-heads,  and  flints  were  encountered.  A 
few  years  ago  a  pipe  of  exquisite  workmanship  was  found  in  this  cave. 
It  is  situated  on  the  banks  of  Antietam  Greek,  on  a  rocky  bluf^  and 
possesess  every  advantage  for  defense,  accessibility  to  water,  game,  and 
other  means  of  living.  Several  years  ago  a  skeleton  was  found  under 
a  ledge  of  a  rock  near  this  place  in  a  good  state  of  preservation.  I  have 
also  in  my  possession  a  pipe  found  on  the  banks  of  the  Antietam  near 
this  cave. 

Numerous  changes  have  taken  place  in  the  streams  and  forests  where 
once  roamed  the  aborigines.  The  construction  of  the  Chesapeake  and 
Ohio  Canal,  which  borders  on  the  Potomac,  destroyed  a  great  many  of 
the  mounds  and  earth-works.  Along  the  canal,  at  a  place  called  Mercer- 
ville,  3  miles  north  of  Sharpsburg,  is  an  old,  aboriginal  burial  ground 
containing  half  an  acre.  Last  winter  the  writer  visited  this  spot  ana 
found  numerous  pieces  of  pottery,  bones,  a  few  ornaments,  and  several 
stems  of  pipes.  The  bodies  were  buried  about  2  feet  below  the  surface. 
On  an  examination  of  the  graves  were  found  ashes  and  burnt  bones, 
which  led  to  the  belief  that  cremation  was  practised  by  these  people. 
Large  trees  were  growing  on  the  spot,  which  indicates  plainly  that 
this  was  an  ancient  burial  site.  The  canal  passes  through  a  large  part 
of  it. 

On  the  farm  of  Mr.  Jacob  McQullkin,  near  Martiusburg,  W.  Va.,  are 
two  largo  mounds,  one  of  stone,  which  is  about  12  feet  in  height  and  20 
feet  in  diameter ;  this  one  had  been  explored.  The  other  mound  is  of 
earth,  and  is  about  6  feet  in  height  and  12  feet  in  diameter.  Several 
lar^e  oak  trees  are  growing  in  this  mound,  probably  40  feet  in  height  and 
2  feet  in  diameter.  In  the  mound  were  found  arrow-heads,  fragments  of 
pottery,  some  of  which  were  very  beautiful,  also  bones,  aud  a  large  pes- 
tle formed  of  sandstone,  18  inches  in  length.  These  remains  are  lo- 
cated on  a  high  cliff  overhanging  the  Potomac  Biver,  commanding  a  flue' 
view  of  the  surrounding  country.  Around  them  occur  an  abundance  of 
broken  pottery  and  flint  chippings.  In  one  place  twenty  arrow-heads, 
all  differently  formed,  were  picked  up.  There  can  hardly  be  a  doubt  that 
this  point  was  the  lapidary  of  the  aborigines.  The  arrow-heads  found 
were  of  different  colored  stoue  as  well  as  of  different  shapes  and  sizes. 

On  the  farm  of  Dr.  Whiting,  in  what  is  commonly  known  as  *'  Whi- 
ting's Keck,"  a'  short  distance  from  the  farm  of  Mr.  McQnilkin,  are  sev- 
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eral  large  mounds.  On  the  same  farm  is  a  large  cave,  which  has  been 
explored  about  50  feet ;  it  contains  several  rooms.  In  one  of  the  rooms 
there  were  discovered  bones  and  some  arrow-heads.  Tradition  informs 
us  that  this  was  one  of  the  dwellings  of  the  aborigines,  which  seems 
plausible,  from  the  numerous  flint  chippings  which  are  scattered  around. 

On  the  &nn  of  Mr.  B.  F.  Harrison,  adjoining  the  farm  of  Mr.  Mc- 
Quilkin,  are  numerous  stone  mounds  and  some  earth- works,  which  have 
all  been  opened.  These  mounds,  like  all  the  rest  described,  are  located 
on  the  high  cliff  land  overlooking  the  Potomac  Bi ver. 

iihe  dead  were  all  buried  with,  their  heads  towards  the  east,  on  a  high 
point  of  land,  and,  in  almost  every  instance,  near  a  stream  of  water. 
Their  burial  places  were  in  some  romantic  spot  commanding  a  fine  view 
of  the  surrounding  country.  All  the  mounds  excavated  by  the  writer 
have  been  found  in  Just  such  spots. 


SHELL  HEAPS  NEAE  PEOVmCETOWl^,  MASS. 
By  H.E.Ohase,  o/JBrooA;Kwe,  Mass. 

In  the  report  of  the  Smithsonian  Institution  for  1880,  p.  441,  it  is 
stated  that  it  is  the  desire  of  those  engaged  in  collecting  material  for 
publishing  'a  permanent  work  on  archaeology  to  learn  the  location  and 
characteristics  of  all  shell  heaps,  mounds,  pueblos,  etc.,  in  the  country. 

Thinking  it  possible  that  some  of  the  she)l  heaps  which  were  visited 
by  the  author  last  summer  may  not  be  known  to  these  persons,  the  fol- 
lowing description  is  given  of  the  Indian  shell  heaps,  burying  grounds, 
etc,  in  a  stretch  of  country  about  50  miles  long,  from  Provincetown, 
Oape  Cod,  to  Hyannls  Port. 

If  attention  had  been  solely  given  to  shell  heaps  and  the  collection  of 
Indian  implements,  no  doubt  a  much  better  account  could  be  given,  for 
only  a  small  portion  of  the  route  lay  along  the  shore  where  Indian  en- 
campments were  usually  made.  On  the  return  from  Provincetown, 
short  excursions  were  made  by  small  boats  east  and  west  from  Hyan- 
nifl  Port  along  the  southern  shore,  and  later,  a  trip  to  Martha's  Vine- 
yard, where  a  few  more  places  were  located  about  Buzzard's  Bay  sta- 
tion. After  leaving  Provincetown,  in  crossing  the  fields  about  a  mile 
and  a  half  northwest  of  the  Highland  light,  in  North  Truro,  a  chipped 
piece  of  quartz,  the  size  of  one's  fist,  was  picked  up  with  a  half  dozen 
splinters  of  the  quartz  lying  near  it.  These  were  the  first  Indian  chip- 
pings the  writer  had  ever  found,  but  the  keeper  of  the  signal  station 
stated  that  not  four  from  the  spot  where  the  chips  were  found,  close  by 
High  Head,  at  the  east  end  of  East  Harbor,  there  were  large  Indian 
shell  heaps. 

This  spot,  mentioned  by  Thoreau,  is  well  known  to  collectors,  and 
many  implements  of  stone  have  been  found  there.    In  the  railroad  cuts. 
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a  short  diBtance  south  of  the  North  Tmro  station,  there  was  reported 
to  be  an  Indian  burying  ground.  These  railroad  cuts  are  through  little 
hills  of  modified  drift,  close  to  the  shore,  near  two  little  ponds,  and 
only  a  little  way  from  the  113th  milestone  from  Boston.  In  both  these 
cuts  were  many  traces  of  Indian  settlements,  such  as  broken  and  un- 
finished arrow  and  spear  heads,  scattered  shells,  chips  of  quartz,  por- 
phyry cores,  and  unworked  pebbles  of  the  same  stone,  together  mtk 
bones,  some  of  which  were  split  lengthwise.  The  layer  of  earth  in 
which  these  occurred  varied  from  1  to  2^  feet  below  the  surikce,  the 
drift  containing  none  except  where  the  bank  had  washed  down  and 
mixed  with  the  lower  soil. 

Although  there  were  obtained  no  human  bones  here,  yet  the  uext 
day,  at  South  Truro,  the  railroad  section  man  in  charge  at  the  time  the 
banks  were  cut  through  produced  a  fine  arrow-head,  and  said  that 
while  digging  in  one  plaoe  they  found  the  bones  of  about  three  Indians, 
and  got  one  good  skull,  besides  a  great  number  of  stone  chips  and 
arrow-heads. 

The  next  place  whece  shells  and  arrow-heads  occurred  was  at  Well-' 
fleet,  at  a  cut  a  little  north  of  the  railroad  bridge.  In  the  rich  Vhck 
soil,  about  6  inches  below  the  upper  edge  of  the  cut,  on  both  sides  of 
the  track,  and  in  the  earth  thrown  out  of  a  trench  in  which  railroad 
sleepers  were  placed  on  end  to  prevent  snow  drifting  in,  were  found  at 
least  2  quarts  of  stone  chips  and  arrow-heads.  With  a  few  hours  to 
give  to  the  search  and  with  one  or  two  shovels  to  turn  over  the  surface 
Isoil,  this  spot  would  very  likely  prove  richer  in  implements  than  the 
Iforth  Truro  locality.  The  latter  place  is  much  better  known,  and 
nearly  everything  has  been  picked  up  as  fast  as  it  washes  out. 

A  little  further  on,  close  by  the  shore  of  Wellfleet  Harbor,  which 
puts  in  here,  was  found  an  arrow-head  that  had  probably  been  shot  at 
something,  as  the  point  was  splintered  by  a  direct  blow  on  the  tip. 

On  the  blufOs  along  Wellfleet  Harbor  and  on  the  plains  at  Orleans, 
off  the  road  which  runs  south  of  the  Brewster  road,  many  arrow-heads 
have  been  found. 

In  parts  of  Brewster  and  on  a  little  island  near  the  source  of  Bed 
Biver  and  upon  its  banks  further  down  many  old  camps,  arrow-making 
spots,  and  shell  heaps  have  also  been  discovered. 

The  next  day,  at  Harwich  Port,  was  spent  in  hunting  arrow-heads 
near  the  mouth  and  in  the  fields  about  Allen's  Biver.  No  attempt  was 
made  to  cross  to  Trous,  the  bluffs  which  lie  just  across  on  the  west 
side  of  the  stream,  as  it  was  not  then  known  to  be  a  good  place  for  In- 
dian relics.  There  were  found  here  one  hatchet-head,  one  spear-head, 
several  arrow-heads,  a  shell  heap  containing  charcoal  and  bones  broken 
in  lengths,  besides  a  few  scattered  shells  near  the  mouth  of  the  stream. 
A  letter  from  a  person  who  accompanied  this  search  states  that>  in  the 
shell  heap  found  that  day,  he  has  recently  dug  up  ten  more  arrow-heads, 
some  pieces  of  stone  pots,  and  bones  that  look  like  deer  antlers.   He 
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visited  Trons  also  and  found  thirteen  arrow-heads,  a  stone  gouge,  and  a 
broken  pipe.  It  is  probable  that  Mr.  Josiah  Paive,  of  Harwich  Port,  has 
the  best  collection  of  Indian  implements  on  Gape  God,  as  many  persons 
have  spoken  of  his  collection. 

On  the  return  to  Hyannis  Port,  a  methodical  search  was  made  for 
Indian  relics  in  the  vicinity  of  Barnstable  and  Yarmouth,  all  along  the 
south  shore  of  the  cape,  from  Gentreville  Biver  to  Bass  Biver.  With 
the  addition  of  a  few  places  learned  on  the  trip  to  Martha's  Vineyard, 
the  following  list  includes  all  the  places  seen  this  summer,  where  In- 
dian camps  have  been  pitched :  Two  railroad  cuts  at  West  Truro,  de- 
scribed; one  place  at  Wellfieet;  at  Harwich  Port;  along  Swan  Pond 
Biver;  along  Bass  Biver ;  at  Port  Gammon ;  along  a  stream  from  mUl 
pond  in  West  Yarmouth ;  around  Hall's  Greek,  at  Squaw  Island;  at 
Gentreville  camp-meeting  ground ;  along  Gentreville  Biver;  around  But- 
termilk Bay,  the  head  of  Buzzard's ;  on  shore,  just  south  of  the  two  sta- 
tions of  Gataumet  and  Monument. 

The  west  end  of  Martha's  Vineyard  proved  to  be  another  good  field, 
for,  near  the  base  of  Prospect  Hill,  in  Ghilmark,  on  the  northeast  slope, 
close  by  a  small  stream,  were  found,  in  a  spot  where  the  surface  soil 
had  been  removed  by  floods  or  by  the  wind,  great  numbers  of  stone 
chippings,  cores,  and  partly  finished  or  broken  arrow  and  spear  heads, 
besides  several  well-defined  circles  of  stones,  blackened  on  the  inside, 
which  had  undoubtedly  served  as  fire-places. 

Kortheast  of  Menemsha  Pond  was  one  scattered  shell-heap,  and  a  few 
stone  chips.  Proceeding  across  Menemsha  Bight  to  the  Gkiy  Head  clay 
clifb,  Mr.  Flanders,  the  boatman,  stated  that  one  day,  some  years  ago, 
he  found  over  eighty  perfect  arrow-heads  in  a  bare  spot  over  Squ- 
bucket  beach,  close  by  the  club-house.  A  boy  named  Tilton,  living 
near  Prospect  Hill,  showed  a  collection  of  over  a  quart  of  perfect  arrow- 
heads which  he  had  picked  up  mostly  on  the  plowed  fields. 

On  Gape  God  shells  and  black  earth  seem  to  be  found  wherever  In- 
dians have  halted  long  or  frequently.  This  layer  of  black  is  usually 
from  6  inches  to  1  foot  below  the  surface,  but  in  one  or  two  places  it 
was  fiilly  2  feet  deep.  Bass  Biver,  Gentreville  Biver,  and  Buttermilk 
Bay  have  the  greatest  sheU  heaps,  and  seem  to  have  been  settlements 
or  regular  stopping-places.  The  shells  in  the  heaps  are  usually  broken 
fine,  and  are  often  spread  out  thin,  although,  in  one  or  two  places, 
heaps  occur  1  or  2  feet  thick,  and  covering  many  square  yards. 

They  are  mostly  quohoags,  conchs,  winkles,  and  dams,  with  very 

few  or  no  scallops.    Gamps  were  almost  always  within  easy  reach  of 

«hoal  salt  water  furnishing  shell-fish,  or  between  a  firesh- water  pond 

and  the  shore,  or  along  the  widest  portions  of  the  streams.    Mixed 

with  the  stone  chips  and  shells  have  never  been  found  any  stibslances 

of  metal,  except  two  small  pieces  cut  in  the  shape  of  arrow-heads,  which 

Professor  Putnam,  of  the  Peabody  Museum,  has  determined  to  be  of 

brass.    These  were  found  at  Gentreville  and  Buttermilk  Bay.    The  fol- 
11.  Mis.  26 51 
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lowing  is  a  list  of  utensils,  &c.,  that  were  found  on  the  cape,  either  by 
the  writer,  or  by  his  Mends ;  arrow-heads  and  spear-heads ;  quiver  and 
arrows  that  crumbled  on  exposure  ^  axes,  hatchets,  and  tomahawks  of 
stone ;  leaf-shaped  implements  and  skin  scrapers ;  needles ;  graphite 
for  marking^  stone  pestles  and  mortars;  sinkers;  stone-borers,  gouges, 
and  sharpening  stones ;  stone  pipes  and  pipe-stem  (or  bead) ;  stone 
knives,  broken  stone  pots  of  steatite  ,and  pots  of  clay ;  a  sort  of  copper 
or  brass  breastplate,  found  on  Captain  Crawford's  fiarm  (Centreville), 
buried  with  a  skeleton* 

At  Bass  Biver,  where  the  arrows  were  found  in  the  quiver,  while 
sinking  a  barrel-well,  a  man  found  Indian  skeletons  in  two  places, 
buried  in  a  sitting  or  crouching  position.  With  one  of  tiiese  were  buried 
a  stone  knife,  a  spear-point,  and  arrows,  which  afterwards  were  pm'- 
chased  by  a  storekeeper  of  the  place  for  a  trifling  sum.  The  x>osition 
of  these  buried  Indians  is  the  same  as  that  of  others  described  as  found 
on  Cape  Cod,  Nantucket,  and  at  Mattai>ol8ett^  and  it  seems  to  have 
been  the  general  method  before  the  whites  came  to  these  places.  The 
skull  of  an  Indian  girl,  probably  sixteen  to  twenty  years  old,  in  the 
opinion  of  Professor  Putnam,  was  given  to  us  by  some  one  who  found 
it  buried  in  a  lying  position,  in  an  Indian  burying-ground  at  Ohilmark. 
The  position,  and  presence  of  nails,  very  much  decayed,  but  suggestive 
of  a  coffin,  lead  to  the  supi>osition  that  the  burial  must  have  taken  place 
after  the  coming  of  the  whites. 

At-  Mashpee  and  Gay  Head  are  to  be  seen  the  mixed  descendants  of 
the  Indians,  but  here  you  can  seldom  see  a  strongly  Indian  fiMse,  for 
the  negro  features  predominate,  and  many  of  the  men  when  warmed  up 
by  whdsky  will  break  out  into  a  real  plantation  song,  thus  showing  a 
talent  which  their  red  ancestors  are  said  never  to  have  possessed. 

The  ^^History  of  Massachusetts''  by  John  Warner  Barber,  contains 
more  information  about  Indians  on  Cape  Cod  and  Martha^s  Vineyard 
than  is  to  be  found  in  any  other  book,  and  a  reference  to  it  may  be  use- 
ful in  determining  the  distribution  of  Indians  in  these  places  after  set- 
tlement by  the  whites. 


BBPOBT  OU  BXPLOEATIONS  IS  CENTRAL  AMERICA,  IN  1881- 

By  Db,  J.  P.  Bbansfobd,  TJ.  S.  K 

VISIT  TO  COPAN. 

Sib  :  I  have  the  honor  to  make  the  following  report  of  work  done  in 
Central  America  in  1881,  in  obedience  to  my  instmctions ;  first,  to  de- 
termine whether  the  Rio  Oopan  conld  be  nsed  in  the  transportation  of 
the  monoliths  fi*om  the  mins  of  Copan ;  second,  to  find  if  possible  the 
sonroe  of  the  jadeite  of  Costa  Rica. 

Sailing  firom  New  York  on  December  24, 1881, 1  arrived  at  Aspin- 
wall  January  1,  and  San  Jos6,  Gnatemala,  on  the  8th.  Next  day  the  trip 
was  made  by  rail  from  San  Jos6  to  Escnintla.  The  road  runs  throngh 
low  land,  almost  perfectly  level,  for  18  miles,  then  rises  by  rather  a 
sharp  grade  some  8  or  10  miles  more  to  Escointla.  This  town  is  about 
the  same  distance  from  the  sea  as  Santa  Luda  de  Cotzumalquapa, 
just  where  the  foot-hills  begin,  and  the  whole  of  this  piedmont  belt 
seems  to  be  rich  in  antiquities.  The  ancient  inhabitants  of  Central 
America  were  apparently  fond  of  good  scenery,  especially  when  there 
might  at  the  same  time  be  ei^oyed  the  advantages  of  a  fertile  soil.  And 
these  two  conditions  are  nowhere  more  happUy  combined  than  in  the 
foot-hills  of  the  Pacific  slope  of  Guatemala.  From  every  coigne  of  van« 
tage  the  eye  may  glance  over  the  rich  forests  to  the  placid  waters  of  the 
Pacific,  while  on  the  other  hand  the  hills  slope  up  towards  the  superb 
volcanoes  de  Agua  and  Fuego,  which  seem  facing  each  other,  each 
grand  monarch  mountain  followed  by  a  long  line  of  retainers. 

The  soil,  which  is  extremely  rich,  is,  in  the  neighborhood  of  Esouintla, 
devoted  principally  to  sugar,  the  coffee  plantatiouA  appearing  at  a 
greater  elevation.  The  road  firom  Escuintla  to  Palen,  always  rising, 
winds  its  way  among  these  plantations,  at  every  turn  unfolding  a  new 
beauty  in  landscape.  At  one  point  we  were  on  the  edge  of  a  difi^  deep 
down  below  in  a  ravine— a  sort  of  Watkins  Glen  on  a  grand  scale— the 
river  fi*om  Lake  Amatitlan  rushed  and  tumbled.  It  was  near  sunset> 
the  light  green  of  the  fields  of  sugar-cane  in  the  foreground  were  given 
fine  effect  by  the  dark  forest  beyond.  The  tops  of  the  volcanoes  were 
dear  cut,  but  lower ;  ghost-like  white  clouds  in  silent  succession  loomed, 
and  breasting  away  floated  off  seaward.  Some  fires  had  been  burning 
in  the  lowland  woods  all  day,  and  the  smoke-laden  atmosphere  took  on 
purple  tints  as  the  red  sun  slowly  sank  in  the  Pacific. 

The  volcan  de  Fuego,  which  was  in  active  eruption  in  1880,  is  rugged 
toward  the  peak,  with  ravines  and  patches  of  bare  rock.    The  volcan 
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de  Agna  is  apparently  wooded  to  the  summit.  The  latter  is  easy  of  as- 
cent; the  former  very  difficult;  but  while  I  was  in  the  country  it  was 
ascended  by  an  English  gentleman,  Mr.  Alfired  P.  Maudsley. 

The  valley  of  Amatitlan,  between  Palen  and  Guatemala  City,  is  a 
garden  spot  of  exquisite  beauty.  Beyond  that  another  long  hill  took  us 
up  to  the  table-land  of  Guatemala,  a  parched  and  windy  plateau,  unin- 
teresting, at  least  during  the  dry  season,  except  for  the  mountains  in 
the  distance.  One  day  had  changed  the  climate  from  tropical  to  tem- 
perate. The  direct  rays  of  the  sun  were  hot,  btit  at  nighty  or  in  the 
shade  during  the  day,  the  temperature  was  cool  and  bracing. 

The  old  village  of  Mixco  was  in  sight  before  we  reached  the  city;  and 
on  the  left  of  the  road,  just  before  entering  the  gate,  we  found  the  plain 
covered  with  mounds  for  a  square  mile  or  more.  One  learned  writer  on 
Guatemala  has  described  these  as  ant-hills. 

On  my  presentation  by  the  American  minister  to  President  Barrios, 
1  was  kindly  received  and  promptly  furnished  with  letters  to  the  offi- 
cials along  the  route  of  travel  to  Oopan.  These  letters  were  signed  by 
the  President,  and  secured  me  every  assistance  possible  on  the  trip. 
Under  the  strong  administration  of  Barrios  I  journeyed  in  perfect  se- 
curity along  the  road  where  annoyance  and  danger  so  beset  Mr.  Stephens 
in  the  olden  time. 

On  the  18th  of  January  I  left  Guatemala  for  Gopan  at  midday  with 
an  arrieroy  and  rode  as  far  as  San  Jos6,  on  the  Zacapa  road.  The  way 
was  through  a  barren  hill  country,  some  5,000  feet  above  the  sea.  Ever- 
green scrub-oaks  and  pines  were  the  predominating  trees.  The  geologi- 
cal formation  was  volcanic,  with  tufa  and  lava  showing  in  the  cuts.  Just 
before  reaching  the  stream  at  Navajo,  3  miles  short  of  San  Jos^,  a  vein 
of  obsidian  was  seen  crossing  the  road-bed,  and  the  sharp-edged  frag- 
ments of  the  bright  and  cutting  iztli  scattered  around  doubtless  gave 
its  name  to  the  neighboring  village.  The  road  up  the  steep  hill  beyond 
was  paved  with  blocks  of  stone,  probably  the  work  of  colonial  times. 
At  several  points  along  the  road  are  standing  in  good  preservation 
staunch  monuments  of  Spanish  work  in  the  shape  of  stone  bridges,  high 
over  ravines  whose  insignificant  streams  suggest  no  idea  of  the  fhrioos 
torrents  of  the  wet  season. 

Mr.  Stephens*  gives  a  beautiful  description  of  the  park-like  appear- 
ance of  the  environs  of  San  Jos6.  Alas,  the  glory  has  departed,  and 
left  rather  barren-looking  hills  surrounding  a  wretched  hamlet^  whose 
inhabitants  live  on  the  travelling  public  and  the  trains  of  mules  sad 
muleteers.  I  dismounted  at  the  door  of  mine  inn,  every  bone  racking 
with  fever,  tumbled  into  a  hammock,  and  took  a  drink  of  brandy  and 
twenty  grains  of  quinine.  Two  stalwart  and  rather  flne-looking  young 
ladies  kept  the  establishment,  but  one  was  married  and  the  oth^  was 
pock-marked.  Later  a  young  bride  and  groom  stretched  their  bed, 
consisting  of  a  raw-hide,  on  the  ground.    The  dogs  and  hogs  shoved 

*  I.  L.  Stephens:  Incidents  of  Travel  in  Central  America,  Chiapas,  and  TaeataiL 
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my  hammock  from  side  to  side  in  quemlous  search  for  a  comfortable 
resting-place,  finally  leaving  me  to  the  fever  and  the  fleas. 

At  5  o^clock  next  morning  we  sallied  oat  on  a  most  pleasant  road,  fol- 
lowing the. crest  of  a  ridge  with  valleys  falling  away  on  either  side. 
Near  the  road  the  milpas  or  patches  of  Indian  com  flonrished.  Far 
away  on  the  right  were  the  mountains  toward  Honduras,  and  on  the 
left  beyond  the  valley  of  the  Motagna  rose  the  giant  range  of  the  Vera 
Paz.  About  8  miles  from  San  Jos6  we  came  to  the  edge  of  the  plateau, 
and  descended  by  a  zigzag  trail,  among  masses  of  limestone  and  blocks 
from  the  overlying  basalt,  to  a  tributary  of  the  Motagna.  Beyond  this 
Puente  del  Monte  for  many  miles  the  hills  were  barren.  Then  the  deso- 
lation was  varied  by  valleys  at  intervals,  each  with  its  small  and  miser- 
able village.  At  one  of  these  we  stopped  and  had  a  good  breakfast  of 
comcakes  (for/i7Za«),  beans,  and  eggs.  After  breakfast  took  a  lazy  swing 
in  a  hammock  until  12  M.,  and  then  five  hours  to  Guastatoya,  where  Mr. 
Stephens  had  his  first  experience  in  robber  hunting.  That  night  brought 
the  luxury  of  a  raw-hide  bed,  until  4  A.  M.,  when  we  started  again.  About 
2  miles  more  and  we  descended  into  the  callejou  of  Guastatoya,  a  pass 
for  5  mUes  through  a  dismal  gorge  with  steep  hills  or  ravines  on  each 
side,  where  in  the  olden  time  the  robber  could  attack  with  impunity  and 
retreat  with  *  security,  laughing  at  any  attempted  pursuit.  It  is  when 
riding  along  such  a  road  in  the  hour  before  daybreak,  with  an  old  arriero 
who  at  each  dark  thicket,  or  sharp  turn,  or  silent  cross,  recalls  a  deed 
of  blood  enacted  here  in  other  days,  that  one  feels  inclined  to  pardon 
certain  little  irregularities  so  long  as  a  strong  government  keeps  its  hand 
at  the  throat  of  the  robber. 

At  half  past  9  we  reached  Gasagnastlan,  and,  riding  up  to  the  best- 
looking  house  in  the  village,  were  politely  received  by  a  mestizo  lady. 
A  few  minutes  later,  hearing  the  appellation  doctor  from  my  arrieroy 
she  marched  me  right  in  to  see  her  hidalgo  who  was  suffering  with  liver 
and  spleen.  Besult,  a  superb  breakfast  of  beans,  eggs,  chicken,  rice, 
and  tortillas. 

At  dark  we  entered  the  miserable  village  of  Eiote,  and  were  directed 
to  a  stopping-place  where,  in  answer  to  inquiries,  we  were  assured  that 
there  was  no  bed,  no  supper,  no  feed  for  the  mules,  but  there  was  a  shed 
where  my  hammock  might  be  swung  among  pigs  and  dogs  and  squall- 
ing brats.  The  arriero  then  started  out  to  find  a  bundle  of  fodder  at 
one  house,  an  egg  at  another,  and,  strange  to  say,  some  coffee  at  a  third. 
Before  day  next  morning  a  girl  started  a  fire  and  made  coffee.  Her 
beau  crawled  out  from  somewhere  looking  disgusted  and  miserable,  and 
stood  around  rubbing  his  eyes  to  see  that  there  was  no  flirting  with  the 
stranger. 

At  9.30  a.  m.  on  this  the  21st  of  January  we  arrived  at  Zacapa.  The 
road  during  the  morning  had  been  along  the  valley  of  the  Motagua,  past 
more  frequent  and  larger  villages.  Just  before  entering  the  town  we 
crossed  the  Eio  Zacapa,  a  stream  of  interest  to  me,  as  it  has  the  Bio 
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Oopan  for  a  tributary.  The  river  at  that  time  was  some  40  yards  wide 
and  6  inches  deep,  where  it  goes  in  rapids  over  a  bar  at  the  ford.  Above 
and  below,  the  width  and  depth  are  greater.  After  passing  some  strong 
rapids  it  empties  into  the  Motagna,  about  3  miles  lower.  Some  10  or  12 
miles  from  Zacapa,  Gaalan  is  situated  on  the  Motagua,  at  the  head  of 
navigation  for  boats  of  large  size. 

At  Zacapa  I  was  kindly  received  by  Mr.  Thomas  Payne,  an  English 
merchant,  who  assisted  me  in  securing  mules  and  a  guide  for  Gopan. 
We  started  early  next  morning  and  kept  up  the  river,  leaving  the  road 
to  Ohiquimula,  and  following  a  trail  which  gradually  ascended  some 
1,500  feet  to  a  peak  overlooking  the  valley  of  Zacapa  on  one  hand,  and 
on  the  other  giving  a  fine  view  of  the  more  distant  Ohiquimula.  At  the 
foot  of  this  hill,  toward  the  latter  town,  was  the  junction  of  the  riven 
Ohiquimula  and  Jocotan,  forming  the  Bio  Zacapa.  Turning  and  following 
the  ridge  in  a  northeasterly  direction  for  awhile  we  changed  our  oonise 
again,  and,  descending,  came  to  the  bank  of  the  Bio  Jocotan  at  thefi)ot 
of  the  rapids  opposite  the  Peligro  Negro.  The  latter,  a  cliff,  is  the  end 
of  the  mountain  which  separates  the  valleys  of  Jocotan  and  Ohiquimula. 
It  is  a  sheer  wall  of  rock  between  2,000  and  3,000  feet  high,  and  well 
deserves  the  name  Black  Danger.  At  this  point  my  hope  of  utilizing 
the  river  for  transportation  of  the  Oopan  statues  was  at  once  dispelled. 
For  2  miles  it  rushes  through  a  narrow  and  tortuouJB  channel  which  it 
has  cut  in  the  rock,  and  the  lightest  canoe  could  not  have  passed  at  the 
time  of  my  visit. 

It  is  reported  that  occasionally  during  the  wet  season  canoes  pass 
successftdly,  but  I  doubt  whether  even  then  they  can  make  the  passage 
loaded.  The  rugged  character  of  the  hills  forces  the  trail  down  to  the 
bank  here,  and  we  had  to  foUow  the  river  some  4  or  5  miles  until  dear 
of  the  pass,  then  began  to  ascend  again.  These  old  Indian  trails  were 
famous  for  following  the  crest  of  the  ridge,  and  frequently  there  was 
barely  room  for  our  sure-footed  mules,  the  ground  sometimes  falling 
away  abruptly  on  both  sides.  At  midday  we  were  weU  above  the  doads. 
At  lower  points  the  gusts  of  wind  would  occasionally  bring  up  a  light 
cloud,  and  for  a  few  minutes  we  would  be  enveloped  in  fog  and  misty 
rain.  We  were  some  5,000  feet  above  the  village  and  valley  of  Jocotan 
on  the  opposite  side  of  the  river.  From  that  i>oint  of  view  it  was  the 
loveliest  valley  I  had  ever  seen — ^a  garden  of  milpas  or  patches  of  Indian 
corn  and  sugar-cane,  and  in  some  places  coffee,  on  the  hills.  Oultivated 
land  could  be  seen  to  the  very  mountain  top  wherever  a  bit  of  ground  had 
been  found  not  too  steep  for  an  Indian  to  stand  on.  This  region  gets 
much  of  the  moistare  borne  on  the  winds  which  are  turned  away  from 
Zacapa  by  the  mountains  northeast  of  that  town.  During  the  dry  season 
the  people  of  Zacapa,  stifling  in  heat  and  dusty  can  look  up  and  see  the 
crest  of  the  ridge  veiled  in  mist,  while  cool  showers  occasionally  come 
part  of  the  way  down  the  hills  and  then  fade  away  in  the  £Boe  of  the 
brazen  valley. 
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On  the  hills  we  were  crosBing  there  were  scattered  superb,  tall  pines, 
apparently  the  yellow  pine  of  the  United  States,  and  a  great  portion  of 
the  land  was  clothed  in  fine  grass,  which  was  supporting  good  cattle. 
Winding  oar  way  down  again  we  came,  at  dusk,  to  a  village  of  ten  or 
fifteen  houses  perched  half  way  up  the  mountain-side  and  rejoicing  in 
the  name  of  Mataxano.  An  Indian  dialect  was  spoken  by  the  inhabit- 
ants, but  a  man  was  found  who  understood  Spanish.  After  visiting 
half  the  houses  and  considerable  negotiation  permission  was  obtained 
to  swing  my  hammock  under  a  shed,  where  I  shivered  in  the  raw,  north- 
east wind  aU  night.  We  had  three  eggs  and  a  tortUla  for  supper  and 
the  same  for  break&st  next  morning.  Early  in  the  morning  we  de- 
scended by  a  steep  and  dangerous  trail  to  the  river  at  the  pass  between 
Jocotan  and  Oopan.  Here  again  was  a  wild  rush  of  water  for  2  or 
3  miles  through  a  narrow  and  tortuous  channel  with  immense  bowl- 
ders strewn  along  its  course.  The  river,  here  known  as  the  Oopan, 
flows  through  a  narrow  valley  of  more  fertile  land.  Vegetation  was 
richer;  in  some  places  irrigation  was  practised,  and  some  fine  cattle  were 
noticed.  In  the  afternoon  we  crossed  a  slight  ridge  clothed  in  pines 
and  descended  to  the  village  of  Oopan. 

The  night  was  spent  in  the  village,  and  next  morning,  January  24, 
the  ruins  one  mile  east  were  visited.  My  instructions  to  determine 
whether  the  Oopan  Biver  could  be  used  for  transportation  had  been  car- 
ried out,  and  then  it  was  my  duty  to  return  to  San  Jos6  and  catch  the 
steamer  of  the  4th  of  February  for  Oosta  Bica,  if  possible.  I  therefore 
concluded  to  spend  only  one  day  here  walking  around  the  ruins,  and  by 
an  occasional  critical  comparison  of  some  object  with  the  representa- 
tion given  in  incidents  of  travel  in  Oentral  America,  Ohiapas,  and  Yuca- 
tan, testing  the  work  done  by  Stephens  and  Oatherwood. 

Along  the  road  from  the  village  to  the  ruins,  antiquities  are  scattered 
and  the  dense  forest  on  either  side  is  without  doubt  the  keeper  of  great 
archffiological  treasure.  Once  at  the  village  of  Oopan  any  native  will 
give  the  locality  of  the  ruins,  and  once  there,  no  guide  is  needed  but 
Stephens.  The  thoroughness  of  the  work  done  by  Stephens  and  Oather- 
wood has  been  confirmed  by  subsequent  visitors  and  is  a  lasting  rebuke 
to  the  imperfect  methods  of  most  investigators.  There  is  one  curious 
mistake,  made,  probably  in  copying  notes — ^Stephens'  plan  of  the  ruins 
is  turned  around,  and  the  north  side  is  marked  south.  With  the  excep- 
tion of  these  two  errors  the  work  of  description  and  illustration  is  ad- 
mirable. 

Passing  the  statue  O  we  struck  the  temple  at  the  northwest  comer. 
Where  we  ascended,  near  D,  the  steps  were  16  inches  high  and  17  wide, 
in  blocks  of  stone.  We  descended  into  the  court  at  U.  In  the  north- 
west comer  were  two  vases  in  the  shape  of  human  heads,  ornamented 
fantastically,  and  with  bowls  9  inches  in  diameter  and  6  inches  deep. 
These  are  probably  the  heads  which  Stephens  says  were  turned  over  and 
partially  buried.    The  colossal  head,  figured  on  page  143,  was  in  the 
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same  poBition  leaning  against  a  tree,  and  after  tliirty-two  years  there 
was  very  little  change  in  the  relative  size  of  tree  and  head.  After  ex- 
amining the  veutana  and  ascending  the  wall  overlooking  the  river,  we 
piirsned  the  passage  Y  and  retomed  by  A.  The  drawing  of  the  altar 
is  excellent.  I  made  a  close  examination  of  the  hieroglyph  in  the  npper 
right-hand  comer  of  the  side  represented  at  page  141,  and  found  the 
drawing  exact  except  that  there  are  thirteen  knobs  instead  of  the 
twelve  given  by  Gatherwood.  Again,  the  characteristic  prominence  of 
the  glabella,  whence  the  nose  and  forehead  sloped,  forming  an  obtuse 
angle,  is  not  sufficiently  marked  in  the  drawings.  In  other  instances  the 
minor  details  were  hardly  worked  out  with  sufficient  minuteness,  a  de- 
fect which  was  probably  unavoidable  in  dealing  with  such  a  mass  of 
minute  and  intricate  ornamentation.  The  bold  freedom  of  the  sculp- 
ture is  its  most  striking  feature,  and  in  some  cases  the  undercutting 
leaves  the  ornamentation  free,  and  several  inches  from  the  mass.  The 
legs  of  some  of  the  large  figures  are  nearly  free.  I  was  prepared  to  see 
good  work  because  of  my  faith  in  Stephens,  but  the  boldness  of  it  was 
beyond  my  expectation,  and  had  to  be  seen  to  be  appreciated.  The 
figures  in  some  places  had  been  mutilated.  The  lip  of  that  shown  on 
page  136  had  been  broken  and  the  chin  broken  off.  The  face  looks  out 
from  a  snake's  mouth.  About  60  feet  northwest  of  B  was  the  head  of  a 
large  serpent,  lying  with  other  fragments  at  the  foot  of  the  slanting  wall. 
In  front  of  it,  lying  on  the  ground,  was  a  tablet  in  four  sections.  Tbe 
figure  on  it  is  looking  over  the  right  shoulder  towards  the  head  of  the 
serpent.  In  the  right  hand  is  something  spherical,  possibly  a  head, 
which  is  apparently  offered  to  the  serpent.  There  were  two  other  tab- 
lets similar  to  this,  the  three  with  the  serpent  head  forming  a  square. 
The  figure  on  the  tablet  is  seated  cross-legged,  with  a  plumed  turban,  a 
mask,  a  necklace  suspending  a  gorget,  and  a  belt  fastened  in  front  with 
a  circular  gorget. 

The  statue  G  is  12  feet  high,  4  across  the  front  and  3  feet  thick. 
Back  of  E,  halfway  up  the  side  of  the  pyramid — ^if  it  may  so  be  called 
— ^the  stones  were  in  position  and  cut  to  form  a  smooth  incline,  the  sur- 
face of  which  is  covered  with  hieroglyphs. 

We  readily  found  all  the  large  statues  mentioned  by  Stephens  except 
that  at  S,  shown  opposite  page  151.  In  1839  it  was  buried  nearly  out 
of  sight*,  and  I  had  no  time  to  make  a  thorough  search.  In  the  deep 
cuttings  on  some  of  the  statues  were  still  remains  of  red  paint.  This 
was  in  positions  protected  from  sun  and  rain,  and  in  such  a  climate 
will  probably  last  indefinitely. 

About  a  mile  west  of  the  temple,  in  the  village  of  Gopan,  is  a  mound 
some  40  feet  high,  at  the  west  base  of  which  are  two  altars  with  glyphs, 
&c.  One  of  them  has  figures  similar  to  those  on  the  altar  at  A.  On 
the  south  side  is  a  double  row  of  glyphs  in  the  middle,  with  two  hu- 
man figures  on  each  side  facing  in.  On  both  east  and  west  sides  are 
four  figures  in  profile  sitting  cross-legged  and  facing  south,  apparently 
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followers  of  those  first  described.  The  north  side  has  a  perpendicular 
TOW  of  glyphs,  on  each  side  of  which  is  one  figure  sitting  facing  in 
and  offering  something  having  the  appearance  of  a  head,  just  as  on  the 
tablets  in  front  of  the  serpent's  head  at  the  temple.  These  figures  had 
the  characteristic  large  noses  and  retreating  foreheads,  with  prominent 
glabella.  Their  ornaments  are  necklaces,  cuff-like  bracelets  and  ank- 
lets, and  profuse  plumes  in  the  turban-like  headdresses.  Those  on  the 
Bides  have  each  in  his  hand  something  like  a  sheaf  of  wheat.  On  the 
top  of  the  altar  are  other  figures  and  hieroglyphs. 

The  ruins  were  visited  by  Mr.  Alfred  P.  Mandsley  in  1881.  After 
photographing  many  of  the  objects,  he  testified  to  the  excellence  of  the 
work  of  Stephens  and  Gatherwood.  I  am  sure  that  work  will  not  be 
improved  on  until  a  party  with  apparatus  for  photographing  and  tak- 
ing casts  goes  there  to  stay  at  least  two  months.  Such  a  party,  by  in- 
telligent exploration  of  the  neighboring  forest  as  well  as  the  ground 
already  known,  might  secure  an  enormous  amount  of  material  in  a 
shape  to  be  forever  safe.  If  the  hieroglyphs  of  Central  America  are 
ever  to  be  deciphered  it  is  of  the  utmost  importance  that  every  avail- 
able specimen  should  be  photographed  and  cast  before  the  hand  of  igno- 
rance or  time  renders  their  correct  representation  impossible.  Here  are 
the  walls  of  a  pyramid  covered  with  inscriptions,  altars,  and  statues  with 
human  figures  and  hieroglyphs,  illustration  and  text,  and'  the  study  of 
the  one  must  assist  in  unraveling  the  mysteries  of  the  other.  Some  of 
the  monoliths  have  fallen  in  the  last  thirty  years;  others  have  been 
mutilated  by  the  ignorant  native,  who,  with  a  careless  swing  of  his 
mooAetf,  knocks' the  nose  off  a  statue  to  see  if  it  breaks  easily. 

The  road  can  be  made  sufficiently  good  for  carts  to  Jocotau,  thence  to 
Ohiquimula,  Zacapa,  and  Gualan.  At  the  last  place  we  meet  large 
honyos  and  transportation  to  the  sea. 

According  to  Mr.  McGee,  of  San  Jos^,  who  has  been  for  years  engaged 
in  hauling  in  this  country,  a  cart  will  carry  one  ton,  a  wagon  two. 
Therefore  one  of  the  large  statues  12  by  4  by  3  feet  cut  into  two  pieces 
might  be  transported  on  wagons,  and  cut  into  four,  on  carts.  Two  of 
the  finest  statues  are  fallen,  one  of  which  is  broken  just  in  half. 

From  Gopan  to  Izabal  $3  is  the  hire  of  a  pack-mule  carrying  200 
pounds.  From  Izabal  there  is  a  small  steamer  which  connects  with  the 
New  Orleans  line  at  Livingstone.  Again,  at  less  expense  the  objects 
might  be  transported  by  pack-mules  to  Gualan,  and  there  embarked  for 
the  sea.  Thus  might  be  removed  a  large  number  of  small  objects, 
blocks  on  which  are  hieroglyphs,  &c. 

By  using  some  discretion  a  camp  might  be  selected  near  Gopan,  where 
a  party  could  safely,  if  not  comfortably,  spend  the  months  of  February, 
March,  and  April. 

The  land  in  the  valley  seemed  fertile,  and  a  field  of  fine  tobacco  ex- 
tended up  to  the  west  wall  of  the  temple.  Fruit  was  scarce,  and  pines 
grew  close  down  to  the  valley.    The  last  night  of  my  stay  1  awoke  in 
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the  wee  small  hoars,  chilled  through.  The  northeast  wind  boie  a  cold 
mist,  almost  a  drizzling  rain.  After  dressing  I  wrapped  myself  in  a 
blanket  and  again  turned  into  my  thick  canvas  hammock,  only  to 
shiver  until  daybreak.  We  left  Gopan  early,  and  ascending  tiie  ridge, 
looked  back  to  see  the  valley  a  lake  of  fog,  above  the  surface  of  which 
the  temple  and  the  mound  in  the  village  rose  like  islands.  This  ridge 
is  of  the  same  rock  as  the  statues,  a  soft,  whitish  trachyte,  which  hardens 
on  exposure  to  air  and  sun.  It  may  have  been  worked  easily  with  flint 
implements. 

After  passing  the  Honduras  line  we  left  the  valley,  and  tamed  to 
the  right,  ascending  by  a  zig-zag  trail.  Near  the  crest  of  the  ridge  we 
struck  the  road,  so-called,  between  Jocotan  and  Gualan,  and  kept  it 
through  the  pass  and  down  the  other  side.  The  pines  on  the  south  side 
became  more  lofty  and  scattered  until  near  the  top  they  were  almost  as 
thin  as  on  a  lawn,  the  shade  not  being  dense  enough  to  interfere  with  a 
rich  growth  of  grass.  Suddenly  this  vegetation  gave  way  to  denae 
forest  matted  with  creepers.  In  place  of  the  pines  were  innumerable 
varieties  of  tropical  and  semi-tropical  trees,  their  leaves  dripping  with 
water  firom  the  mist.  The  road  was  miry,  and  the  banks  were  graced 
with  ferns.  We  had  crossed  the  crest,  and  were  seeing  the'effects  of 
the  moisture-laden  northeast  <<  trades." 

Along  the  road  at  short  intervals  we  met  parties  of  Indians  carrying 
heavy  loads  of  com  or  other  merchandise  on  their  backs,  with  hands 
across  their  foreheads,  the  loads  resting  on  their  hips.  Down  hill  or  on 
the  level  they  go  in  a  shambling  trot,  and  make  better  time  over  the 
mountain  roads  than  the  mules  do.  Over  a  great  part  of  the  republic 
the  mail  is  carried  by  Indians  on  foot.  I  was  assured  that  by  following 
more  difficult  but  shorter  trails,  they  made  the  trip  from  Copan  to  Za- 
capa  in  a  day.  It  took  me  a  day  and  a  half  and  Mr.  Stephens  three  and 
a  half. 

About  10  o'clock  the  moming  after  leaving  Copan  we  reached  the 
crest  of  the  ridge  east  of  Zacapa.  As  usual  it  was  enveloped  in  thick 
mist,  almost  a  rain.  The  trees  were  giant  pines,  draped  in  gray  moss, 
and  ferns  were  abundant.  Descending  a  little  we  came  to  the  lower 
edge  of  the  canopy  of  mist,  and  looking  out  from  under  this  curtain,  we 
had  the  valleys  of  the  Motagua  and  Zacapa  in  fall  view.  Beyond  was 
the  great  range  of  the  Vera  Paz  in  blue  with  strata  of  white  douds 
along  the  sides.  Around  us,  all  save  the  moss  was  green,  and  the  ferns 
were  dripping  with  moisture,  while  we  looked  through  the  vistas  of  the 
pines,  with  their  festoons  and  streailiers,  at  the  scorched  and  glittering 
valley  below,  We  were  standing  under  the  edge  of  the  clouds,  and  less 
than  6  miles  away  the  vegetation  was  parched  and  the  leaves  were  gray 
with  dust. 

I  was  in  the  Oity  of  Guatemala  on  the  evening  of  the  29th,  and  spent 
next  day  there.  The  collection  of  antiquities  in  the  Museo  l^acional  was 
insignificant    I  noticed  the  two  tripods  of  the  Luna  ware  described 
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in  Archaeological  Besearches  in  Nicaragua;*  there  was  no  indication  of 
their  origin. 

Mr.  Edwin  Bockstroh,  professor  in  the  Institute  ISTacional,  was  work- 
ing in  Indian  philology  with  Berendt  at  the  time  of  his  death,  and  is  prose- 
cuting studies  from  which  much  may  be  expected  by  anthropologists.  In 
1881  he  made  a  trip  through  the  Peten  and  into  the  hitherto  uliezplored 
country  of  the  Lacandones.  He  found  them  speaking  a  dialect  of  the 
Maya,  and  his  Maya  interpreter  firom  Peten  had  no  difficulty  in  under- 
standing their  language.  Mr.  Bockstroh  discovered  some  ruins  which  he. 
called  Menchd,  which  were  afterward  visited  by  Mr.  Maudsley.  M. 
Charnay  found  the  latter  there.  The  ecstatic  Frenchman  was  in  rap- 
tures, and  dubbed  poor  Menchd  ''Lorillard  City." 

Mr.  Bockstroh  told  me  the  Lacandones,  or  rather  more  than  half  of 
them,  had  the  peculiar  profile  of  Gopan  and  Palenque— large  nose,  prom- 
inent glabella,  and  retreating  forehead.  This  gentleman  presented  for  the 
Smithsonian  a  fine  specimen  of  pavo  realy  whose  habitat  he  informed 
me  is  between  the  Motagua  and  Zucatan,  in  the  Vera  Paz  and  Peten. 

The  afternoon  of  February  1  I  rode  30  miles,  from  the  Escuintla  to 
the  princely  estate  of  Don  Manuel  Herrera,  Pantaleone,  and  next 
morning,  in  company  with  my  host,  proceeded  some  3  miles  farther,  to 
Santa  Lucia.  It  is  northwest  of  Escuintla,  about  the  same  distance  from 
the  sea,  and  in  a  region  of  similar  topography.  We  found  that  the  best  of 
theobjects  mentioned  by  Habel  had  been  removed  to  Berlin.  Still  several 
remained  on  and  around  a  low  mound.  At  one  point  were  yet  to  be 
seen,  in  sitUj  blocks  of  stone  forming  steps  up  the  side  of  the  mound. 
These  were  6  inches  high  and  18  inches  wide.  Most  of  the  sculptures 
were  in  hard  black  lava.  Xo.  9t  was  in  granite,  as  were  two  or  three 
blocks  in  the  steps.  I  was  informed  that  there  was  no  granitic  forma- 
tion in  this  neighborhood. 

The  drawings  of  Habel  were  found  to  be  good  representations  of  the 
objects  remaining.  The  dra^ng  of  ISTo.  7  was  excellent,  l^os.  10  and 
11  were  good;  16  and  17  well  drawn,  except  that  details  were  not  suf- 
ficiently worked  out.  Ko.  18  was  not  well  drawn.  These  sculptures 
are  in  very  low  relief. 

Betuming  to  Pantaleone,  I  examined  the  figures  which  are  mounted 
on  the  wall  around  the  fountain.  Facing  the  house  on  the  opposite 
side  of  the  fountain  is  one  in  hard,  black  basalt,  50  inches  high,  43 
inches  wide,  and  9  thick.  It  is  a  head  with  turban  and  plumes,  the 
whole  overtopped  by  a  crest,  which  arches  over  to  the  front  and  ends 
in  a  fringe  of  tassels.  There  were  large  earrings ;  a  gorget  was  sus- 
pended under  the  chin  by  a  necklace.  A  fillet  was  on  the  brow  at  the 
edge  of  the  turban.  On  the  turban  was  a  ribbon  knotted  in  front,  and 
above  this  a  mask  or  ornament  in  shape  of  a  face.    Above  were  broad 

*  ArohsBological  Researohee  in  Nicaragua ;  Smithaonian  Contribations  to  Knowledge, 
No.  383,  page  20. 
t  Habel. 
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plameSy  which  looked  like  leaves.  The  fkce  was  the  best  work  of  art 
that  I  have  seen  by  the  ancient  Americans,  nor  have  I  met  witli  any 
specimen  represented  in  the  books  to  equal  it.  There  was  nothing  con- 
ventional; the  features  were  regular  and  well  cat;  the  expression  grave^ 
dignified,  regal. 

One  of  the  figures  on  the  left  had  the  beardlike  ornament  discussed  by 
Habel.*  It  seemed  not  a  beard,  but  a  strap  passed  under  the  chin  to 
hold  on  .the  head-dress.  Next  was  the  head  of  a  woman,  with  the  eye- 
ball hanging  out  of  the  socket  on  the  cheek.  The  forehead  was  wrinkled 
and  the  face  expressed  acute  pain.  Next  a  man  with  both  eyes  hang- 
ing out.  Here  the  expression  was  of  sadness  mixed  with  pain,  as  of  one 
recently  blind.  Each  face  was  distinctively  individual,  but  all  with 
high  cheek  bones,  wrinkled  brow,  and  stern  expression.  The  woman 
had  a  small  cap  on  one  side  of  the  head;  the  men  wore  turbans.  They 
all  originally  had  trunnions  behind  the  neck  for  insertion  into  a  wall. 
They  were  found  by  the  mayor  domo  in  some  of  his  agricultural  operations. 

As  remarked  before,  this  belt  of  territory,  at  the  foot  of  the  western 
slope  of  the  Guatemala  Mountains,  is  extremely  fertile ;  is  almost  covered 
with  forest,  and  the  objects  at  Santa  Lucia,  Pantaleone,  and  many 
other  places  reported  near  Escuintla  indicate  a  rich  field,  awaiting  the 
investigations  of  the  archseologist. 

The  day  after  my  arrival  in  Guatemala,  Colonel  Stewart,  the  American 
consul,  presented  some  specimens  of  i)ottery,  which  were  obtained  from 
a  mound  about  a  mile  and  a  half  from  San  Jos^,  that  was  cut  by  the  rail- 
road. The  specimens  consist  of  No.  59380,  a  vase  nearly  complete,  and 
the  fragments  numbered  59381,  59382,  59383,  593S4, 59385, 59386, 59387. 
There  is  similarity  in  the  biscuit  and  the  degree  of  burning  of  the  objects, 
and  in  certain  features  of  ornamentation.  The  vase  is  12  incheshigh  and 
13  across  the  top.  The  bowl  only  occupies  about  two-thirds  of  its  depth. 
On  each  side  is  an  ear,  or  handle,  on  the  lower  part  of  which  is  a  button 
or  flower-like  form  with  a  depression  in  the  center.  On  the  front  of  the 
vase  is  a  rosette  or  bow  in  relief,  the  ends  of  which  are  free.  This  also 
has  the  button,  the  central  depression  in  this  case  being  filled  by  a  flat- 
tened ball.  The  color  is  buft*^  with  red  bands  and  circles,  and  on  each 
side  is  a  crescent  in  red. 

No.  59382  is  a  head,  originally  an  ornament  on  a  large  vessel.  The 
collector  probably  broke  this  off  and  saved  it  a«  curious.  The  face  is  of 
the  type  of  many  of  the  pottery  figures  here  in  the  collection  from  Mex- 
ico. The  head-dress  is  a  coronet,  with  plumes  above;  the  earrings  of 
a  flower  form,  shaped  like  the  curved  corolla  of  certain  lilies;  a  banded 
necklace  suspending  a  flower-shaped  gorget,  and  an  ornament  sus- 
pended in  the  nose  or  upper  lip  graced  this  belle.  The  frtigments  are 
ornaments,  probably  of  the  same  vessel ;  they  are  evidently  representa- 
tions of  flowers. 

The  discovery  of  this  Mexican  pottery  makes  one  more  link  in  the  cor- 

•  Hahel. 
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roborative  evidence  famished  by  archseology  in  support  of  the  tradi- 
tions of  a  migration  along  this  coast  from  the  valley  of  Mexico  toward 
!Nicaragaar— a  migration  which  was  so  clearly  traced  by  Dr.  0.  H.  Berendi 
in  his  philological  investigations. 

VISIT  TO  COSTA  RICA. 

We  reached  Panta  Arenas,  Costa  Bica,  Febraary  16,  and  on  the 
morning  of  the  19th  embarked  on  a  steam-launch  bound  up  the  Gulf  of 
ISricoya.  We  got  to  the  head  of  the  gulf  at  3  p.  m.,  and  our  destination, 
Bolson,  at  6.30  p.  m.  This  place,  the  port  of  Santa  Crux,  is  on  a  creek 
which  empties  into  the  Tempisque.  The  little  steamer  arrived  at  high 
tide,  and  had  a  comfortable  bed  of  mud  in  which  to  lie  while  waiting 
for  the  next  rise. 

From  Bolson,  with  a  man  and  three  horses,  the  journey  to  l^icoya 
was  made  in  seven  hours.  Found  it  the  same  dead  Spanish  town  seen 
in  1877.  A  long  church  at  one  side  of  theplaza  and  rectangular  streets, 
with  eight  or  nine  hundred  inhabitants  of  all  grades,  from  the  pure 
Spaniard  to  the  pure  Indian.  It  is  a  fertile  valley,  with  hills  500  to  800 
feet  high  around  it.  Here  was  one  of  the  most  important  towns 
found  in  Central  America  by  the  conquerors,  and  if  we  may  judge 
by  the  relics  with  which  the  ground  is  sown  in  every  direction  we  are 
inclined  to  credit  the  stories  related  by  the  old  chroniclers  of  dense 
masses  of  population  that  owed  allegiance  to  the  cazique  of  Kicoya. 

Riding  up  to  the  house  at  which  I  stopped  in  1877,  everything  seemed 
as  though  I  had  left  it  but'  yesterday.  The  same  old  blacksmith-shop, 
and  apparently  the  same  old  gray  horse  waiting  to  be  shod.  I  had  the 
good  fortune  to  secure  a  room  and  a  raw-hide  bed,  and  madame  engaged 
to  feed  me.  Hernandez  reports  that  no  strangers  have  been  here  hunt- 
ing for  antiquities  since  my  visit.  And  as  tjie  neighbors  drop  in  one 
by  one  I  have  accounts  of  huacaa  enough  to  keep  me  at  work  for  years. 
At  Bolson  similar  reports  were  made,  and  subsequent  investigations 
proved  that  there  was  no  exaggeration  in  the  accounts. 

After  two  days  spent  in  looking  around  and  settling  down,  I  rode 
with  the  padre,  the  alcalde,  and  jefe  politico  to  some  hwuMs  at  Pipal 
and  Ochote,  some  4  or  5  miles  firom  Mcoya.  There  were  several  slightly 
raised  mounds  of  loose  stones,  below  which  were  the  relics  in  shape 
of  human  bones,  shards,  and  celts.  The  padre  had  made  excavations 
in  one  or  two  places,  but  had  not  met  with  conspicuous  success  in  ob- 
taining entire  vessels.  The  ground  was  of  tough  clay,  and  during  the 
dry  season  was  almost  like  brick ;  it  was,  therefore,  rare  luck  for  an 
object  to  escape  the  violence  of  the  blows  necessary  in  digging. 

That  night,  headache  and  fever ;  next  day,  quinine  and  rest. 

The  27th,  with  the  padre  and  jefe,  rode  to  Las  Huacas,  where  rich 
fields  were  rei>orted.  The  road  lay  along  the  valley  as  far  as  Matina, 
whence  it  began  to  rise,  crossing  one  or  two  slight  ridges  and  finally 
mounting  by  a  steep  zigzag  some  2,000  feet  to  the  plateau  of  Las 


814         PAPERS  RELATING  TO  ANTHROPOLOaY. 

Hnacas.  From  near  Matina  to  and  beyond  Las  Hoacas  are  cats  and 
other  remains  of  an  old  road  supposed  to  antedate  the  conquest 
Along  its  route  cane  and  pita  grows,  marking  its  trail  through  forests, 
up  and  down  hill,  in  straight  lines,  instead  of  the  zigzag  for  easier 
grades,  as  would  have  been  the  case  with  Spanish  roads.  This  road 
was  like  those  in  the  mountains  of  Guatemala  in  their  propensity  to 
follow  the  crest  of  the  ridge. 

The  next  morning  three  men  were  set  to  work  excavating  at  a  point 
on  the  road  to  Matina,  about  200  yards  from  the  house  of  Angda 
Oarrillo,  where  irregular  piles  of  stones,  forming  elevations  of  2  feet  in 
height  indicated  huacas.  l^ear  the  sur&ce  there  were  many  fragments 
of  meUUes  of  great  variety  and  rollers.  At  this  point  hundreds  of  metates 
appeared  to  have  been  broken,  and  it  seemed  incredible  that  they 
should  have  been  the  results  of  accidental  breakage,  but  rather  as  if  in 
time  of  war  sudden  flight  had  become  necessary  and  articles  too  heavy 
for  easy  transportation  had  here  been  rendered  unfit  for  the  enemy's 
use.  Near  the  surface,  and  mixed  with  the  stones,  were  fragments  of 
the  class  attributed  to  the  Ohorategas  in  a  paper  on  Nicaragua.*  Lower 
were  fragments  of  red  painted  pottery.  At  51  inches  depth  the  hand- 
some argillite  gorget  No.  59849  was  found,  in  the  mouth  of  a  red  vase. 
No.  59811.  The  body  of  the  vase  was  in  fragments ;  it  was  apparently 
a  water  jar.  The  end  of  the  gorget  showed  above  the  m^uth.  About 
2  feet  away  and  19  inches  lower  was  found  No.  69860,  which  unfortunately 
was  badly  broken  by  the  Macana.    On  a  level  with  that  and  within  2 

feet  was  the  celt  No. .    The  small  vessels  Nos.  59827,  59828,  59829 

were  found  in  the  earth  above  the  gorgets,  and  were  probably  associated 
with  them  in  origin. 

Among  a  great  number  of  shards  there  were  none  of  Luna  ware.t 

About  a  mile  from  Oarrillo^s,  near  the  house  of  Mayorga,  were  many 
large  huacas  on  the  border  of  the  old  roadway. 

That  evening  we  returned  to  Nicoya,  and  the  next  few  days  were 
spent  in  hunting  and  interviewing  old  Indians,  always  with  eyes  and 
ears  open  for  the  green  stone  mine.  There  was  an  old  man  named  Es- 
piritu,  living  near  Nicoya,  of  much  shrewdness  and  native  intelloot.  He 
took  a  great  deal  of  interest  in  antiquities  and  questions  concerning 
the  old  Lidianjs.  He  reported  that  many  of  the  old  graves  were  seven 
or  eight  vara8  deep.  A  Frenchman  who  had  spent  several  years  in 
Ohiriqui  told  me  that  the  huaca8  were  similar  to  those  observed  near 
Nicoya.  Of  course,  the  only  possible  way  of  discovering  the  source  of 
the  jadeite  was  by  searching  the  ravioes  and  cuts  while  hunting  or 
riding,  or  by  questioning  the  old  Indian  hunters  and  rubber-men. 
Many  of  these  men  become  interested  in  what  they  saw  I  considered 
so  important,  and  some  later  traveler  may  reap  the  reward  in  finding 
a  guide  to  the  jadeite  mine. 

*AToh8Blogioal  Researohes  in  Nicaragua,  Smithaonian  Contribntionfl  to  Knowledge, 
No.  383,  p.  80. 
t  ArchflBologioal  RenearcheB  in  Nicaragua,  p.  80. 
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The  padre  and  I  made  a  trip  to  Santa  Graz  on  the  3d  of  March,  re- 
taming  next  day.    We  heard  great  accounts  of  antiquities  on  the  Pacific 

coast,  and  one  small  figure  "So. was  obtained  by  purchase.    One 

of  the  men  who  worked  for  me  at  Las  Hnacas  brought  Nos. y 

which  he  reported  that  he  obtained  working  at  the  same  place,    l^os. 

were  lying  together  beside  a  skull,  and  were,  presumably, 

worn  as  a  necklace. 

With  a  party  of  about  a  dozen  men  the  padre  and  I  left  Nicoya  oh  the 
morning  of  the  6th,  and  following  the  road  to  Matina  for  awhile,  turned 
to  the  right  to  Matambu,  thence  over  a  ridge  into  the  valley  of  the  ^o- 
sara,  and  camped  on  that  stream  at  a  place  called  Las  Ganillas,  about 
a  mile  beyond  the  castia  of  Bias  Lox>ez.  This  man  Lopez  had  a  great 
reputation  for  knowledge  of  the  antiquities  of  the  region,  but  was  a 
very  suspicious  and  surly  Indian,  and  managed  to  keep  to  himself  all 
that  he  knew  of  the  huacas,  Olose  by  a  mango  tree,  near  our  camp, 
some  partial  excavations  had  been  made,  and  in  one  of  them  we  com- 
menced work.  The  first  plateau,  above  the  low  grounds  of  the  river, 
was  some  25  feet  above  low  water.  In  the  edge  of  this  the  burials  had 
been  made,  and  the  top  of  the  grave  covered  to  a  depth  of  3  feet  with 
stones  from  the  river-bed,  the  pile  forming  a  slight  mound  now,  after 
ages  of  settling,  about  2  feet  above  the  surface  of  the  plateau.  These 
resembled  some  graves  seen  on  the  Madera  end  of  Ometepec*  The  clay 
here  was  tough,  but  not  so  hard  as  at  Las  Huacas,  as  it  contained  more 
vegetable  matter  and  was  protected  in  the  shade  of  the  forest.  In  the 
surface  soil  and  among  the  stones  were  fragments  of  pottery.  Gelt  IN'o. 
59875  was  3  feet  below  the  top  of  the  mound,  with  the  little  vessel,  Ko. 
50883,  near  it.  In  a  neighboring  excavation  was  found  a  human  skele- 
ton and  a  celt,  Ko.  69880.  A  mound  larger  than  the  others  was  some 
distance  back  of  the  edge  of  the  plateau. 

Discouraged  by  such  i>oor  results  for  two  days  of  work,  we  trans- 
ferred our  camp  some  3  miles  further  up  the  stream.  Here  in  a  higher 
plateau  on  the  left  side  of  the  river  similar  piles  of  stones,  hardly 
deserving  the  name  of  mounds,  were  seen  on  all  sides.  'We  were  in  the 
finest  forest  I  had  ever  seen.  Apparently  not  one  of  the  magnificent 
trees  in  this  valley  had  been  cut  since  the  conquest,  except  where  for 
an  acre  or  so  in  two  places  clearings  had  been  made.  The  undergrowth 
was  scanty,  while  high  overhead  there  was  a  dense  canopy  supported 
by  superb  columns.  The  rays  of  the  sun  touched  the  ground  at  rare  in- 
tervals, while  at  night  a  star  here  and  there  peeped  through  the  foliage. 
Along  the  river  innumerable  firogs  made  night  hideous  with  their  croak- 
ing. Then  owls  and  many  night-birds  of  discordant  note,  reenforcing 
the  howling  monkeys,  joined  forces  in  the  early  night  to  convince  the^ 
trembling  greenhorn  that  all  the  ferocious  beasts  of  the  earth  were  as- 
sembled to  sup  on  him.  The  mosquitoes,  which  were  vicious  the  first 
two  hours,  suddenly  disappeared,  and  the  forest  quieted  down.    The 

•Archsologlcal  Researches  in  Nicaragaa,  p.  44. 
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padre  led  off,  and  was  followed  by  first  one  Indian  and  then  another, 
with  cuenias  tales,  after  the  style  of  those  of  the  Arabian  Nights,  to 
amuse  children.  Wrapped  in  their  blankets,  one  by  one  they  fell  ale^ 
as  the  words  of  the  last  yam  died  away  in  drowsy  tones.  Don  An- 
tonio freshened  the  fire  and  peer^  into  the  darkness.to  see  whether  a 
tiger  were  Inrking  around,  then  hugging  close  his  gun  and  machete, 
sought  repose.  About  midnight  I  awoke.  The  fire  had  died  oat,  bat 
it  was  not  entirely  safe  to  stir  around  for  wood ;  there  was  the  possi- 
bility of  a  tiger  and  the  probability  of  a  shot  from  Don  Antonio.  So  I 
kept  quiet,  and  began  to  feel  the  awful  stillness  of  a  tropical  night  in 
the  forest^  then  from  far  away  came  the  sound  of  a  solemn  moan, 
nearer  and  nearer,  till  with  a  sigh  and  a  rustling  of  leaves  a  breath  of 
wind  passed  overhead,  and  left  the  night  as  silent  as  before. 

Again  we  were  doomed  to  bad  luck.  We  worked  two  days  at  this 
place  carrying  the  excavation  to  a  depth  of  6  feet  with  miserable  results 
so  far  as  securing  specimens  was  concerned,  and  as  there  seemed  nothing 
peculiar  in  the  style  of  burial,  as  there  was  nothing  more  to  eat  less  than 
half  a  day's  journey  away,  we  gave  up  the  job  as  unprofitable. 

A  few  days  later  I  made  a  trip  to  Punta  Arenas,  via  Bolson,  and  on 
the  15th  took  passage  in  a  canoe  from  Punta  Arenas  for  Pnerto  Jesus. 
Among  the  many  delightfiQ  modes  of  traveling  in  Central  America,  the 
voyage  in  the  dug-out  deserves  remembrance.  There  is  no  room  to 
stretch  one's  legs  under  the  most  favorable  circumstances,  while  on 
this  occasion  the  boat  was  loaded,  and  I  had  to  eat,  sleep,  and  be  as 
comfortable  as  I  might  for  two  days  and  a  night  on  the  top  of  two  boxes 
that  were  not  even.  The  second  day  we  were  becalmed  at  midday  in  the 
middle  of  the  gulf,  with  not  even  a  fleecy  cloud  between  us  and  the  son. 
Then  in  the  afternoon  a  stormy  breeze  sprang  up  and  we  were  diiven  in 
on  the  rocky  coast  of  Ohira  and  had  to  drop  our  anchor,  a  large  stone,  to 
keep  from  going  ashore.  There  we  lay  within  20  feet  of  the  rocks  bob- 
bing and  bouncing  around  so  we  could  hardly  sit  up,  for  six  or  ei^t 
hours,  till  the  weather  moderated.  About  midnight,  the  second  night 
we  reached  Puerto  Jesus,  the  port  of  Nicoya,  at  the  head  of  an  tfitero, 
which  can  only  be  navigated  by  canoes  at  high  tide.  The  rest  of  the 
night  was  spent  on  a  raw-hide  stretched  on  the  ground,  with  musquitoes 
for  company.  Next  morning  on  a  hired  mule  some  12  or  16  miles  to 
Nicoya. 

The  neighborhood  of  Santana  was  visited  on  the  18th.  There  was  no 
lack  of  huaoas  as  indicated  by  the  low  mounds  scattered  over  the  oountiy. 
On  the  northern  slope  of  the  ridge  betw^n  Nicoya  and  Santana  there 
is  a  round  top-hill,  from  which  is  a  fine  view  over  towards  the  Tem- 
pisque  and  the  head  of  the  gulf  to  the  line  of  volcanoes  in  the  diatanoe. 
On  this  hill-top  the  huaoas  were  marked  by  large  stones,  under  which 
the  relics  were  found  at  a  depth  of  3  to  6  feet.  The  burials  in  the  val- 
ley seemed  similar  to  those  at  Las  Huaoas  and  Las  OarriUos. 

Sunday,  the  19th,  was  the  feast  day  of  the  patron  saint  of  the  barrio 
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of  Las  Huacas,  and  I  visited  it,  arriving  before  sunset.  There  were  sixty 
or  seventy  natives  present,  the  gaests  of  the  family  of  Garrillo,  who  fed 
them  well  and  furnished  wine  of  the  coyal  palm  as  a  beverage.  Dancing 
and  singing  were  kept  up  to  a  late  hour,  the  padre  as  usual  contribu- 
ting his  share  towards  the  merry-making. 

Kext  morning  the  padre  and  I  with  two  men  started  on  the  trail 
used  by  rubber-men  between  Las  Huacas  and  the  Eio  Oro.  A  horse 
had  never  been  over  this  trail,  and  it  required  an  expert  guide  to  follow 
it.  The  padre  and  I  were  mounted,  and  were  preceded  by  the  men  who 
trimmed  a  way  for  us  with  their  machetes.  For  the  first  two  hours 
we  were  on  the  plateau  of  Las  Huacas  between  2,000  and  3,0<)0  feet 
above  the  sea.  In  the  bed  of  a  stream  called  Salto  de  los  Perros,  where 
it  was  crossed  by  the  trail,  there  was  a  bowlder  of  hard  basalt  nearly  2 
feet  in  diameter,  on  one  side  of  which  there  were  eight  parallel  grooves 
up  and  down,  the  widest  and  deepest  of  which  was  just  of  the  width  of 
an  ordinary  celt.  The  incline  of  this  side  was  about  75^.  I  repeatedly 
noticed  celts  which  had  apparently  been  sharpened  after  use,  and  believe 
that  this  was  a  grindstone  for  that  purpose. 

From  the  edge  of  the  plateau  there  was  a  steep  break  to  the  small 
Rio  Medio,  some  1,600  or  more  feet  below.  Off  to  the  right  there  was 
a  sheer  wall  over  the  edge  of  which  poured  a  small  stream.  The  In- 
dians claim  3,000  feet  for  this  fall,  and  it  apparently  was  several  hun- 
dred, the  water  breaking  into  mist  towards  the  bottom.  We  descended 
along  the  edge  of  ridge,  dismounted,  and  the  poor  horses  slid  a  good 
part  of  the  way  on  their  haunches,  one  man  leading  and  another  driving. 
After  reaching  the  stream  we  kept  the  bed  of  it;  most  of  the  way  the 
horses  were  led,  and  slipped  and  stumbled  over  the  bowlders  as  best 
they  might.  Occasionally  short  cuts  were  taken  across  bends,  which 
were  particularly  enjoyed  by  me.  In  the  morning  while  trying  to  ascend 
a  steep  bank  my  horse  fell  back  and  rolled  over  into  the  stream  below. 
The  stirrups  were  narrow  and  I  could  not  free  one  foot,  and  in  the 
struggle  my  foot  was  hurt  so  that  I  could  not  wear  a  shoe;  so  when  in 
the  afternoon  I  had  to  walk  through  these  woods  without  a  shoe,  travel- 
ling was  anything  but  pleasant.  At  last,  late  in  the  afternoon,  the  guide 
stopped  at  a  camping  ground  after  the  most  terrible  trip  in  my  expe- 
rience. In  the  .bed  of  this  river  Medio,  a  tributary  of  the  Oro,  black 
basalt  formed  the  rock  with  veins  of  quartz.  Eight  in  our  camp  were 
killed  an  otter,  a  pavotij  and  two  pavos.  There  were  tracks  of  deer, 
tapir,  and  tigers.  Below  the  camp  green  quartz  appeared  in  the  rock 
of  the  bed  of  the  stream.  During  the  day  fragments  of  pottery  were 
noticed  several  times  where  slight  washes  had  occurred,  or  in  the  banksS 
of  ravines.  My  couch  was  of  palm  branches  on  the  solid  rock.  About 
1  a.  m.  next  morning  I  was  awakened  by  the  swaying  or  horizontal 
motion  of  what  I  supposed  a  solid  bedstead ;  the  trees  were  waving  in 
that  not  unusual  occurrence,  an  earthquake.    An  hour  and  a  half  later 

there  was  another  shock. 
H.  Mis.  26 52 
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At  6.30  A.  M.  we  started  again,  and  in  two  hours  of  more  plea8ant 
travel  reached  the  Bio  Oro  at  the  month  of  the  Bio  Medio,  where  we  # 
breakfasted  in  style  on  paw  and  camerones.    Between  noon  and  5  p. 
m.  the  descent  of  the  Oro  was  made  to  the  head  of  tide-water,  within  a 
mile  of  the  sea. 

The  valley  of  the  Bio  Oro  was  narrow,  with  hills  or  mountains  dose 
np  on  either  side.  As  with  all  these  streams  during  the  dry  season,  the 
water  occupied  but  little  of  the  broad  bed,  and  we  had  rather  a  good 
roadway  and  excellent  sites  for  camps,  the  banks  furnishing  grass  for 
the  horses. 

The  tide  was  low  enough  at  10  o'clock  on  the  22d,  and  we  went  to  the 
mouth  of  the  river.  On  the  beach  were  a  few  pebbles  of  argillite  as  the 
nearest  approach  to  jadeite.  I  had  made  the  trip  across  the  peninspla 
of  Nicoya,  carefully  examining  the  rock  at  every  opportunity,  foUow- 
iDg  the  bed  of  the  stream  almost  continuously  fh>m  the  divide  to  the 
sea,  only  to  be  disappointed  once  more. 

A  guide  fix)m  Nicoya,  who  was  to  pilot  us  firom  this  XK>int,  arrived 
about  noon,  but  as  the  route  lay  for  some  distance  mostly  along  the 
beach,  we  were  constrained  to  return  to  our  camp  and  pass  another 
night  there.  A  start  was  made  at  6.15;  at  half  past  11  we  arrived 
at  the  Bio  Buena  Yista,  some  2  miles  above  its  month.  The  road  was 
along  the  beach  most  of  the  way,  and  at  several  places  we  passed  mug 
little  harbors  like  that  at  San  Juan  del  Sur  Nicaragua.  While  the 
horses  were  resting,  I  took  the  guide  and,  wading  down  the  river  or 
scrambling  through  the  thickets  for  about  a  mile,  reached  a  point 
about  40  yards  from  the  river  where  was  a  bank  some  7  feet  high,  40 
yards  long,  and  20  wide,  formed  apparently  almost  entirely  of  firagmentB 
of  red-painted  pottery  of  large  and  small  vessels.  This  was  in  a  man- 
grove swamp,  and  the  water  at  high  tide  earner  np  to  the  foot  of  the  banL 
It  looked  as  if  thousands  of  vessels  had  been  collected  here  and  deliber- 
ately broken.  No  shells  were  mixed  with  the  fragments,  but  most  prob- 
ably they  were  relics  of  repeated  encampments  here  during  the  dry 
season  for  people  from  inland  who  came  to  feast  on  fish,  turtle,  &c 

We  went  a  few  miles  np  the  Buena  Yista  and  camped  for  the  night, 
that  is,  we  cut  some  palm  leaves  on  which  our  blankets  were  spread,  and 
we  considered  ourselves  in  camp.  We  had  not  killed  any  game  sinoe 
the  morning  before,  and  our  commissary  stores  were  running  quite  low. 
Sardines  and  the  tender  buds  of  a  small  variety  of  palm  made  our  din- 
ner. I^ext  morning  a  small  allowance  of  the  same  luxuries,  and  we 
started  on  a  forced  march  for  Nicoya  and  something  to  eat  At  noon 
we  stopped  on  a  small  stream  for  lunch,  my  portion  of  which  consisted 
of  half  a  sardine  and  a  palm  bud.  The  trail  all  day  lay  over  rocky  hiUs 
where  the  vegetation  showed  that  the  soil  was  unusually  poor  for  that 
country.  Late  in  the  afternoon  we  reached  the  small  collection  of 
Louses  at  Lazartito,  within  10  miles  of  Nicoya,  where  was  the  first  hnt 
we  had  seen  since  leaving  Las  Huacas. 
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As  usual  after  such  a  trip  I  was  ill  for  a  day  or  two  with  fever  and 
dysentery,  but  after  resting  Saturday  was  in  condition  to  take  the  saddle 
again  at  2  p.  M.  on  Sunday  for  Bolson  and  Punta  Arenas. 

Early  on  the  morning  of  March  29, 1  was  called  for  my  trip  to  San 
Jos^.  I  was  in  a  room  on  the  second  floor  of  the  hotel  at  Punta  Arenas, 
sitting  on  the  edge  of  my  cot  when  the  room' began  to  rock  like  a  boat 
in  a  sea-way.  The  tiles  on  the  roof  rattled  and  danced  overhead,  and 
outside  the  tops  of  the  trees  lashed  the  air  as  if  shaken  by  a  giant  hand ; 
the  chickens  cackled,  and  women  rushed  screaming  into  the  streets.  It 
was  the  heaviest  earthquake  of  my  experience,  and  I  in  an  upstairs 
room  with  the  door  locked ;  but  in  a  firame  house  built  with  an  eye  to 
resisting  just  such  strains  there  was  little  danger  of  accident. 

The  road  was  along  the  beach  for  8  or  10  miles,  then  struck  inland  and 
began  to  ascend.  By  much  labor  on  my  lazy  mule,  I  made  more  than 
half  the  distance,  and  slept  at  Atena.  A  ride  of  three  hours  next  morn- 
ing took  me  to  Alsguela,  a  town  at  the  western  end  of  the  valley  of 
San  Jos6,  fh>m  which  a  railroad  passing  through  the  principal  towns 
extends  eastward  to  Gartago.  The  valley  is  some  4,000  feet  above  the 
sea,  and  surrounded  by  mountains  rising  several  thousand  more,  the 
peak being feet  in  elevation.  This  is  one  of  the  finest  coffee- 
growing  regions  in  the  world,  and  the  superb  plantations,  with  here  and 
there  a  town  or  village,  and  in  every  direction  a  background  of  mount- 
ain range  or  volcanic  peak,  make  up  landscapes  as  fair  to  view  as  any 
beneath  the  sun. 

On  my  arrival  at  San  Jos^  I  was  met  by  Mr.  Minor  G.  Keith,  a  young 
American,  who  had  been  in  Gosta  !&ica  some  ten  years,  and  who  had  by 
pluck  and  perseverance  at  last  completed  a  railroad  from  Port  Limon 
on  the  Atlantic  to  a  point  within  25  miles  of  the  capital.  The  inter- 
vening distance  was  covered  by  a  cart  road  which  he  was  then  finishing. 
These  gave  a  continuous  line  from  San  Jos6  to  the  sea  with  much  cut- 
ting, and  I  accepted  Mr.  Keith's  invitation  to  accompany  him  over  the 
roads. 

One  of  the  ministers,  Mr.  Sanez,  who,  in  the  absence  of  the  President, 
was  in  charge,  received  me  most  kindly,  gave  directions  for  facilitating 
my  work,  and  promised  permission  for  the  jefe  politico  of  l^icoya  to  ac- 
company me  for  one  month  on  my  explorations.  1  was  also  introduced 
to  Don  Leon  Fernandez,  who  was  in  charge  of  the  Gtovemment  archives 
and  then  engaged  in  his  work  <^  Documentos  para  la  Historia  de  Gosta 
Bica,''  the  first  volume  of  which  was  out.  *  Senor  Fernandez  was  found 
an  enthusiastic  antiquarian  and  historian.  The  chapters  of  his  work 
first  came  out  in  the  official  gazette,  in  addition  to  the  ordinary  circula- 
tion, of  which  copies  were  sent  to  the  officials  in  all  parts  of  the  republic, 
and  everywhere  awakened  an  interest  in  antiquities  and  the  history  of 
the  Indians,  which  must  work  valuable  results.    Bepeatedly  I  had  co- 

*The  secoDd  yolnme  has  since  appeared. 
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operation  whicli  was  due  to  the  interest  excited  by  these  pax>er8.  In 
company  with  this  gentleman  I  called  on  the  bishop  of  Costa  Bica, 
who,  while  interested  in  anthropology ,  was  especially  fond  of  ornithol- 
ogy. In  his  collection  were  jadeites,  one  very  fine,  and  several  speci- 
mens in  argillite  and  marble.  These  two  gentlemen  were  to  start  iu 
about  a  week  on  a  Government  expedition  for  exploration  in  the  coantry 
of  the  Guatnso,  or  Bio  Frio  Indians,  and  kindly  invited  me  to  join  them. 
Here  was  a  rare  opportunity,  but  on  consideration  I  concluded  to  stick 
to  my  instructions  and  give  my  time  to  the  department  of  Liberia.  * 

April  4,  we  (Keith,  some  half-dozen  Costa  Eica  gentlemen,  and  1}  left 
San  Jos6  for  Port  Limon.  We  crossed  the  ridge  between  the  central 
valley  or  plateau  and  the  Atlantic  slope,  and  took  breakfast  at  one  of 
the  stations  of  the  parties  building  the  cart  road.  This  was  a  graded 
road  which  followed  a  stream  in  its  rapid  but  tortuous  descent  through 
the  mountains  to  the  point  where  the  railroad  entered  the  gorge  and 
crossed  the  Bio  Lucio.  An  extra  train  was  made  up  in  the  evening,  and 
we  made  a  night  trip  of  a  few  hours  to  Port  Limon,  distance  71  miles. 
At  the  upper  end  of  a  curved  beach  is  a  promontory  formed  of  coral 
rock,  and  off  this  an  island  making  a  very  beautiful  harbor.  T}iere 
were  no  antiquities  found  in  this  neighborhood,  but  in  the  storehouse 
of  Mr.  Keith  was  a  collection  made  along  the  line  of  the  railroad,  and 
several  people  in  the  town  had  very  pretty  specimens  from  the  same 
source.  Mr.  Keith  agreed  to  send  his  to  the  Smithsonian  by  his  brig 
Nile  on  her  next  trip  to  New  York,  so  I  spent  the  6th  hard  at  work 
packing. 

We  were  back  in  San  Jos6  on  the  8th,  and  in  San  Mateo,  on  the  road 
to  Punta  Arenas  on  the  10th,  and  sailed  iu  a  dug-out  for  Puerto  Jesus  on 
the  11th  at  midday.  The  first  showers  of  the  coming  wet  season  had 
been  at  Alsguela  as  I  passed  on  the  9th,  and  I  found  the  road  from  Jesas 
to  Nicoya  in  some  places  miry  from  the  heavy  shower  of  the  evening  of 
the  12th.  The  ride  was  made  at  night,  and  progress  in  the  intense 
darkness  was  only  made  practicable  by  a  lantern  carried  by  my  com- 
panion. Three  o'clock  the  morning  of  the  13th  found  me  at  Nicoya.  I 
had  not  had  a  night's  rest  for  six  nights,  and  the  well-deserved  fever 
promptly  made  its  call.  The  northeast  wind  came  up  strong  again  and 
blew  the  wet  season  back  for  another  two  weeks. 

The  leave  of  absence  for  the  jefe  politic(fj  Don  Juan  Jos6  Mata-Bita^ 
not  having  arrived,  he  and  1  went  to  Sautana  on  the  20th  to  make  some 
investigations  in  the  huax^as  of  that  place.  As  around  Nicoya  and  Ca- 
nillas,  they  were  indicated  by  low  piles  of  stones,  principally  limestone 
from  the  neighboring  hills.  These  piles  only  rose  1  or  2  feet  above 
the  surface.  Commencing  excavation  in  one,  the  stones  were  found  for 
first  3  feet,  at  the  bottom  of  which  were  human  bones  and  some  frag- 
ments of  Chorotega  pottery.    Lower  still  was  the  hard  clay  of  this  sec- 

*  Iu  Norember,  Don  Leon  wrote  me  a  most  interesting  letter  informing  me  of  their 
Bncoess. 
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tion.  In  one  place  the  excavation  was  carried  to  a  depth  of  6  feet ; 
pieces  of  coarse  pottery  were  found  near  the  bottom,  where  apparently 
undisturbed  clay  discouraged  further  digging.  In  neighboring  hucusas 
were  found  some  fine  specimens  a  few  years  ago.  One  of  them,  'So. 
59891,  which  was  afterwards  broken,  was  secured  and  mended.  It  is 
well  burned,  light,  and  strong,  and  altogether  a  very  fine  specimen  of 
old  Indian  work. 

The  afteruoon  of  the  22d  of  April  I  started  on  an  extended  trip  ac- 
companied by  Don  Juan  Mata-Bita,  the  jefe politico.  Before  leaving  the 
Department  of  Nicoya  the  fragment  of  a  figure  in  argillite  was  obtained 
ut  Savana  Grande.  There  was  much  pretty  quartz  in  the  ridge  which 
separates  ISTicoya  from  Santa  Gruz.  We  spent  the  night  at  the  latter 
I)lace,  and,  furnished  with  letters  from  the  jefe  to  the  officials  of  his  de- 
partment along  our  proposed  route,  we  resumed  our  journey  in  the 
morning  towards  the  Pacific.  For  some  miles  the  road  was  along  the 
plam  of  Santa  Gruz,  and  then  we  crossed  a  ridge  not  more  than  200  or 
300  feet  high,  and  entered  the  township  or  barrio  of  £1  Gallo  (the  cock). 
The  game-cocks  of  El  Gallo,  who  are  mostly  smugglers,  got  into  some 
trouble  a  few  years  since,  and  the  name  of  the  barrio  was  changed  to 
El  Yeinte-Siete  de  Abril,  the  anniversary  of  President  Guardia's  acces- 
Hion  to  i>ower.  The  land  here  was  very  poor,  and  the  inhabitants  cor- 
respondingly wretched.  The  business  of  smuggling  over  the  Nicaragua 
line  helps  them  in  their  struggle.  These  people  at  once  took  us  for 
Government  officers  in  search  of  conirdbandy  and  viewed  every  act  and 
word  with  suspicion.  They  apparently  had  forgotten  how  to  tell  the 
truth,  and  really  seemed  the  greatest  liars  on  the  face  of  the  earth. 
While  sitting  on  our  horses  at  the  door  of  a  hut  with  the  whole  family 
protesting  that  they  had  never  heard  of  any  relics  of  antiquity  in  that 
region,  we  pointed  out  fragments  of  pottery,  etc.,  in  a  bank  not  20  feet 
21  way,  and  we  knew  that  at  the  time  these  people  had  some  good  speci- 
mens in  their  house,  but  they  could  not  conceive  such  folly  as  two  men 
traveling  in  these  parts  merely  in  search  of  old  pots ;  believed  us  to  be 
revenue  officers,  and  did  not  wish  to  give  us  any  pretext  for  remaining 
in  their  neighborhood.  But  in  this  abominable  barrio  we  had  a  most 
<lelightfnl  surprise.  Biding  up  to  the  house  of  the  school-master, 
we  presented  our  letter  and  were  received  with  charming  courtesy. 
There  were  two  school-houses,  one  for  girls  the  other  for  boys,  on  oppo- 
site sides  of  a  plaza.  Between  the  two  and  a  little  back  was  the  domicile 
of  the  teacher,  all  in  bamboo,  and  so  neat  and  new,  for  a  moment  I  thought 
I  was  back  in  Japan.  He  was  a  mestizo  of  excellent  manner  and  toler- 
able education.  His  wife  managed  domestic  affairs,  while  a  daughter 
of  seventeen  years  relieved  him  of  the  girl  school.  She  was  an  exquisite 
specimen  of  the  mestiza  senoritaj  slender  and  graceful  as  a  wand,  with 
hands  and  feet  of  a  sylph,  and  eyes  so  large  and  so  soft — verily  I  did 
want  to  go  to  school  again,  and  if  there  had  only  been  the  excuse  of  some 
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decent  huaoasm  the  neighborhood,  the  worthy  dominie  would  have  had 
me  for  a  guest  for  some  time. 

The  alcalde,  after  having  oar  horses  attended  to  by  his  policeman, 
escorted  us  around  the  neighborhood  in  search  of  antiquities,  but  we 
only  secured  a  few  specimens  of  extremely  rude  ware.  The  ancient 
inhabitants  were  no  doubt  as  miserable  as  those  now  here,  and  proba- 
bly could  ill  afford  the  extravagance  of  jadeite  ornaments. 

[Next  morning,  with  the  policeman  as  guide,  we  pursued  our  journey 
to  Santa  Bosa,  where  were  two  more  schools.  Don  Juan  wore  an  argillite 
gorget  suspended  around  his  neck,  and  this  was  shown  the  children, 
and  one  little  fellow  said  there  were  things  like  that  at  his  house, 
and  we  decided  to  accompany  him  to  his  home.  Before  his  school  hoars 
were  over  he  had  been  so  frightened  by  suspicious  natives  that  it  was 
with  the  utmost  difficulty  we  persuaded  him  to  accompany  us.  On  the 
road  we  met  a  man  and  asked  him  the  usual  question,  if  he  could  tell 
us  where  to  And  hwicasy  when  he  stepped  back  aghast  and  with  .the 
most  ludicrous  expression  of  alarm,  exclaimed  ^^Suacas  I  the  Lord  pre- 
serve me!  What  do  I  know  about  AttooiMf''  I  have  travelled  a  great  deal 
in  Oentral  America,  but  never  before  saw  a  place  where  ignorance  and 
suspicions  put  such  obstacles  in  the  way  of  simple  investigations.  The 
trials  of  a  foreigner  travelling  alone  may  be  imagined,  when  it  is  remem- 
bered that  I  was  accompanied  by  Don  Juan  himself,  a  nearly  pure  blood 
Indian,  who  was  born  and  raised  in  the  Nicoya  and  was  jefe  politico  of 
that  district. 

Some  5  or  6  miles  more  and  we  stopped  at  a  cattle  ranch  of  the  rudest 
class — ^three  miserable  cane  huts  near  by  a  corral  for  such  cattle  as 
needed  attention,  and  an  inclosed  area  of  a  few  acres  for  maiz^  and  plan- 
tains. The  proprietor,  owner  of  a  large  number  of  cattle,  was  here,  and 
lived  as  poorly  as  his  meanest  vaquero.  The  morning  of  the  25th  April 
we  rode  to  within  a  short  distance  of  the  sea  to  examine  an  old  burial 
ground.  The  graves  were  indicated  by  slight  piles  of  stone,  showing 
but  little  above  the  surface.  There  is  very  little  soil  above  the  rock 
here  and  the  relics,  human  bones,  extremely  rude  pottery,  celts,  and 
broken  grinders  were  found  within  15  inches  of  the  surface.  This  was 
on  a  slope,  and  apparently  the  surface  had  been  much  denuded  by  the 
wash  of  the  wet  seasons.  One  skeleton  was  extended  with  head  to  south- 
west; on  one  side  of  the  skull  was  a  celt,  edge  down,  on  the  other  a 
small  rude  vessel  in  pottery.  Of  eight  celts  collected,  all  but  one  were 
blunt,  the  edge  apparently  chipped  off  to  render  the  implement  useless. 
The  one  excepted  was  a  very  small  one.  The  collection,  interesting 
for  the  very  rudeness  of  the  pottery  made  here,  was  intrusted  to  the 
flchool-nlaster  at  Santa  Bosa,  who  failed  to  forward  it  to  Santa  Gru2  and 
it  was  lost.  That  worthy  was  as  stupid  and  ill-mannered  as  his  col- 
league at  £1  Oailo  was  pleasant  and  courteous. 

We  only  worked  at  that  place  half  a  day,  then  returned  via  the  ranch 
to  Santa  Bosa,  and  thence  to  a  small  hamlet.  Las  Huacas,  on  the  lonte 
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towards  Sardinal  coantry,  of  the  same  wretched  character.  Next  day, 
aboat  noon,  after  touching  the  coast  west  of  Gape  Vela,  we  strack  the 
barrio  of  Sardinal,  and  were  at  once  in  a  different  country.  Evidences 
of  greater  prosperity  were  apparent  on  every  side,  and  besides,  at  the 

first  house  a  specimen  in  green  stone,  argillite  No. ,  was  obtained* 

Proceeding  along  the  valley  the  houses  became  more  frequent  until  near 
that  of  Don  Pizarro;  it  was  rather  after  the  order  of  a  scattered  village. 
Here  nearly  two  days  were  spent  riding  from  house  to  house,  and  rarely* 
inqtdring  in  vain  for  antiquedades.    Some  objects  in  stone,  usually,  if  not 
always,  gorgets,  were  secured,  besides  a  pretty  collection  of  pottery. 

The  afternoon  of  the  28th  we  crossed  the  ridge  between  Sardinal  and 
the  bay  of  Gulebra  to  a  place  called  Panama,  near  the  mouth  of  the  bay. 

Here  at  the  house  of Pizarro*  we  got  Nos .    Near 

the  road  from  that  house  to  the  beach  were  lying  two  fine  images  in  the 
Zapaterra  stylet  about  6  feet  high,  with  the  bead  of  a  serpent  for  a  head- 
dress. The  head  of  one  was  broken  off.  It  was  the  finest  specimen  of 
that  class  that  I  had  ever  seen.    Nearer  the  beach  in  the  bank  of  a 

ft 

stream  was  a  lot  of  pottery  fragments,  as  in  the  Buena  Yista,  and  near 
by  a  section  of  a  shell  heap  which  had  been  covered  by  alluvium. 

Staying  at  the  house  of Espinosa  that  night,  next  morning  we 

visited  the  htuioa  of  Panama,  on  a  hill  overlooking  the  bay.  At  the 
edge  of  a  mangrove  swamp  near  the  foot  of  this  hill  was  a  bank  about 
8  feet  high  and  30  by  50  yards  surface,  composed,  as  at  Buena  Yista, 
almost  entirely  of  shards.  On  this  bank  stood  a  pochate  tree  6  feet  in 
diameter,  at  10  feet  above  the  surface.  There  was  another  near  by,  the 
two  forming  islands  occasionally  in  very  high  tides.  On  the  beach  near 
by  were  some  Ghiriqui  Indian  women  in  bivouac,  the  mates  of  some  pearl 
fishermen,  and  they,  on  a  small  scale,  were  building  their  shell-heap, 
and  furnishing  an  illustration  of  how  these  immense  banks  of  pottery 
and  others  of  shell  may  have  grown  in  the  old  times.  Shells  were  not 
mixed  with  the  shards  in  the  large  banks.  The  fragments,  as  at  Buena 
Vista,  were  almost  all  of  unpainted  ware,  or  that  which  was  only  painted 
solid  red;  but  there  were  a  few  pieces  in  yellow  ornamentation,  or  in 
bands  of  black  or  dark  brown.  The  most  ordinary  pieces  were  well 
burned. 

Just  south  of  these  banks  the  hill  of  the  huacas  rises  some  150  or  200 
feet,  culminating  in  a  point  which  overlooks  sea  and  land  for  miles 
around.  The  valley  of  Panama  runs  off  inland,  and  to  the  north  stretches 
the  beautiful  bay  of  Gulebra,  the  hacienda  of  Gulebra  bearing  north  lOo 
east.  On  the  top  of  this  hill  was  the  finest  htuica  yet  seen.  The  graves 
had  on  them  stones  in  pieces  about  a  foot  in  diameter.  Many  of  these 
had  been  opened,  and  a  great  many  objects  were  reported  to  have  been 
obtained.    The  burials  were  shallow,  the  excavations  being  only  about; 

3  feet  in  depth.    Scattered  around  were  bones,  fragments  of  handsome 

.  — ^^-^  — — —  . 

*  I  mention  the  names  of  theee  honses  to  facilitate  the  work  of  other  inyeetigatoza. 
t  Sqnier. 
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mctates,  and  numberless  shards  of  x)ainted  ware,  celts,  etc.  Among  the 
remains  were  some  pieces  of  large  jars.  A  head  in  green  argillite  was 
foand,  but  there  were  no  specimens  of  the  Santa  Helena  ware  seen  at 
Ometepec  and  supposed  to  have  been  of  Aztec  manufacture.* 

In  the  evening  we  rode  to  the  hacienda  El  lovo,  and  spent  a  quiet 
•day  with  Don  David  Hurtado.  The  owner  of  the  hadenda^  Jesus  Maria, 
dined  with  us  and  after  giving  accounts  of  shell  heaps,  stone  images, 
etc.,  told  of  a  large  block  between  his  place  and  Nagascola,  on  which 
were  carved  the  sud,  moon,  and  other  figures.  The  morning  of  Mayl 
we  rode  to  Jesus  Maria  and  accompanied  the  hidalgo  in  search  of  his 
remarkable  monolith.  About  midday  we  found  a  quarry  of  columnar 
rock,  whitish  and  soft ;  near  it  lay  the  object  of  our  search,  found  af- 
ter hours  of  riding  over  hills  parched  by  the  sun  and  wind  of  the  dry 
season,  and  on  this  precious  stone  seemed  concentrated  the  rays  of  the 
tropic  sun.  We  dismounted  and  walked  around  it  in  search  of  hiero- 
glyphs. There  were  sundry  marks  and  scratches  as  if  a  careless  cow- 
boy had  made  this  his  seat  and  scraped  his  spurs  against  the  side. 
Oh  I ^We  remounted  and  turned  our  horses  homeward,  and  conversa- 
tion was  not  animated  for  some  hours. 

The  explorer  who  goes  to  Spanish- America  and  lends  a  willing  ear  to 
the  yarns  of  the  natives,  will  follow  a  wilf-o' -the- wisp  from  Texas  to 
Gape  Horn,  and  return  empty  handed.  I  have  accomplished  little  ex- 
cept when  I  have  settled  down  at  a  point  and  by  laborious  investigation 
ferreted  out  whatever  of  archaeological  treasure  was  stored  around, 
sometimes  to  the  great  suprise  of  natives,  who,  born  and  raised  in  the 
neighborhood,  had  never  suspected  the  existence  of  the  anUquedades. 

May  the  2d  we  rode  to  the  ha>cienda  San  Baphael,  6  miles  north  of  El 
Jovo.  The  burials  here  were  in  a  clump  of  trees  on  a  slight  elevation 
above  the  plain,  where  enough  of  soil  had  accumulated  above  the  lava 
rock  to  support  something  more  than  the  usual  coat  of  grass.  The  bur- 
ials were  not  more  than  2  feet  below  surface.  A  vase  12  inches  deep,  16 
in  diameter  ,and  3^  across  the  mouth,  contained  burnt  human  bones.  The 
guide  said  that  he  found  another  here  containing  bones,  and  in  other 
cases  fragments  of  large  jars  with  bones.  There  were  lying  around 
celts,  fragments  of  red  unpainted  ware  and  of  finely  worked  metates. 
The  graves  were  indicated  by  large  stones. 

Continuing  our  journey  to  the  northward,  we  visited  the  hacienda 
Felon,  where  on  a  slight  eminence  about  a  mile  north  of  the  house  were 
seen  htuuHis  like  those  seen  in  1877  opposite  Boquerones.!  The  potteiy 
was  in  some  cases  painted  red.  There  was  a  fragment  of  coarse  ware. 
If  inches  thick,  which  must  have  been  part  of  an  immense  vessel,  judg- 
ing by  the  curve.    The  guide  reported  the  finding  here  of  large  jars  3 

feet  high,  containing  bones  and  charcoal.    The  two  objects and 

were  found  in  the  loose  dirt  of  an  excavation. 

*ATcb8Sological  researches  in  Nicaragua^  pp.  65,80. 
t  ArchsBologioal  Besearohes  in  Nicaragua  p.  74. 
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We  left  Pelon  at  4  p.  m.,  and  at  dnsk  were  at  the  Bio  Desbozados, 
where  some  fodder  waB  obtained  for  the  horses  and  some  com  cakes 
and  eggs  for  ourselves.  After  a  bath  in  the  sparkling  rapids,  I  spread  my 
blanket  on  the  ground  and  looked  up  at  the  stars  until  tired  <^  nature's 
sweet  restorer"  got  ahead  of  the  noise  of  laughter  and  chatter  made  by 
an  Indian  wench  and  her  beans.  We  were  up  at  3  A.  M.  and  took  the 
road  again  for  Liberia,  where  we  spent  the  midday  hours.  It  was  a 
lifeless  little  town,  the  capital  of  this  department,  with  its  white  houses 
and  streets  glaring  in  the  sunshine.  We  were  shown  a  handsome  vase 
of  Luna  ware,  the  prettiest  specimen  of  ancient  American  ware  I  have 
ever  seen  ^  but  could  not  purchase  it,  and,  as  the  owner  was  absent,  could 
not  get  a  history  of  its  origin.  A  good  specimen  of  a  Ghoratega  vase 
was  presented,  with  the  information  that  it  was  exhumed  atlTagaseola, 
in  Culebra  Bay* 

In  the  afternoon  we  rode  some  15  or  20  miles  to  Boquerones.  Next 
morning,  securing  &esh  horses,  we  visited  the  hamlet  of  Gommunidad, 
up  the  river.  There  and  in  Boqaerones  were  secured  four  small  chal- 
ehihuitla.  That  afternoon  we  stopped  at  Siete  Guerros,  on  the  road 
to  Santa  Gruz,  and  obtained  a  broken  tripod  of  Luna  ware,  which 
was  said  to  have  been  the  cover  of  a  vase  found  in  the  burial  ground 
some  miles  lower,  on  the  west  side  of  the  Tempisque.  There  were  also 
some  fragments  of  Santa  Helena  and  Ghoratega  ware,  which  I  was  in- 
formed were  found  at  the  same  place,  as  they  were  near  the  Luna  buri- 
als, Ometepec. 

May  the  5th  we  got  back  to  Nicoya,  and  after  the  excitement  of  the 
trip  came  fever  and  dysentery.  I  was  pretty  well  used  up;  the  wet 
season  was  beginning  and  I  determined  to  leave.  Sending  sx>ecial  mes- 
sengers to  Boquerones  for  the  objects  there,  the  collection  was  packed 
and  taken  to  Punta  Arenas,  whence  I  sailed  on  the  13th. 

To  Prof.  Spbnoeb  P.  Baibd^ 

Secretary  Smiihwmian  Institution. 


ABSTRACTS     FROM    ANTHROPOLOGICAL  CORRE- 
SPONDENCE. 

EDITED  BY  OTXS  T.  UASON. 

The  aBchsBological  work  of  the  Bareaa  of  Ethnology  withdraws  a 
great  deal  of  material  formerly  published  under  this  head.  The  danger 
of  losing  facts  in  a  great  mass  of  current  correspondence,  however, 
makes  it  advisalde  to  publish  brief  abstracts  of  letters  in  this  form : 

Baxter,  J. — ^Reports  opening  a  grave  on  the  shores  of  the  Gulf  of  St. 
Lawrence,  40  miles  from  Chatham,  ^.  B.,  and  finding  the  skeleton  of  a 
large  man.  The  head  was  covered  with  a  sealskin  cap  and  the  feet  with 
moccasins  of  the  same  material.  There  were  pieces  of  canvas  and  birch 
bark  about  the  remains,  and  inclosed  within  these  a  piece  of  Spanish 
cedar  and  a  short  piece  of  rope,  "served,"  as  though  it  had  been  a 
piece  of  standing  rigging.  Over  the  body  were  three  large  copper  ket- 
ties,  overturned,  one  over  the  head,  the  largest  over  the  body,  and  the 
third  over  the  flexed  extremities. 

Brown,  E.  L. — ^Reports  several  groups  of  mounds  near  Durand,  Wis. 
On  the  farm  of  the  writer,  at  the  depth  of  about  6  inches,  are  foand 
old  fire-beds  of  burnt  rock  and  ashes,  pottery,  and  arrow-heads.  In  the 
village  of  Durand  is  a  group  of  twelve  burial  mounds.  On  the  bank  of 
Bear  Greek,  2^  miles  east  of  Durand,  near  a  grist-mill,  is  a  group  of 
seven  mounds  in  a  row,  extending  north  and  south.  In  the  town  of 
Kelson,  Buffalo  County,  are  several  groups  of  mounds,  one  hundred 
and  fifty  altogether.  The  mounds  are  generally  located  on  the  river 
terraces  in  groups.  They  ^^  composed  of  sand  and  drift,  not  strati- 
fied. Several  mounds  have  been  explored.  On  the  rocks  near  Duma- 
ville,  Wis.,  are  figures  of  canoes  and  animals.  The  dead  buried  in  the 
mounds  are  in  a  sitting  posture,  facing  the  east.  The  remains  are  en- 
tirely decayed.  Korth  of  Durand,  in  Cjalta^  two  caches  have  been 
found,  one  containing  about  seventy-five  large  chipped  disks;  the  other 
one  hundred,  in  various  stages  of  completion.  Mr.  Brown  will  make 
further  researches  for  the  Smithsonian  Institution. 

Burns,  Frank. — ^Reports  a  cave  near  Blountsville,  Ala.,  in  a  cliff  of 
limestone.  It  was  formerly  a  burial  place,  as  a  number  of  skeletons 
were  found  deposited  in  wooden  troughs.  The  bodies  had  been  wrapped 
in  some  sort  of  matting  made  of  bark.  Twelve  ornaments  of  native 
copper  rudely  hammered  out  and  two  chisels  were  found  there,  aa  well 
as  sea  shells.  The  cave  was  dug  over  during  the  civil  war  for  the  par- 
pose  of  extracting  saltpeter.  The  writer  also  reports  the  discovery  of 
a  cache  of  seventeen  chipped  spear  heads  in  a  field  near  Blonntsville. 
The  specimens  are  said  to  be  beautifully  wrought. 
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Oray,  William. — ^Is  studying  the  prehistoric  relics  of  Kingsbury 
County^  Dakota  Territory.  Many  evidences  of  ancient  habitation  ex- 
ist  here  and  should  be  saved  to  history  whUe  they  are  accessible. 

Luttrell,  Elston. — In  Oalhoun  and  Talladega  Counties,  Alabama, 
mounds,  stone  implements,  sculptures,  &c.,  abound.  Two  and  a  half 
miles  east,  and  thence  five-eighths  of  a  mile  south  from  Oxford,  Cal- 
houn County,  is  a  large  isolated  mound.  It  lies  about  300  yards 
from  Choccolocco  Creek,  on  the  Caver  place.  It  has  never  been  exam- 
ined ;  it  is  about  20  feet  in  vertical  height,  and  has  a  large,  fiat  sur- 
face on  top.  The  perimeter  is  an  ellipse,  the  major  axis  of  which  is  about 
100  feet  and  the  minor  axis  about  75  feet.  On  the  west  side,  a  few  feet 
from  the  base,  is  an  excavation  or  mardelle.  The  interior  has  never 
been  examined.  There  is  a  group  of  mounds,  orderly  arranged,  15 
miles  southwest  of  Oxford.  They  lie  on  the  south  bank  of  Choccolocco 
Creek.  Pipes  and  stone  implements  are  found  in  the  vicinity.  At  the 
Elston  Store  place,  in  an  excavation  for  a  cellar,  a  body  was  found  buried 
in  a  sitting  posture,  and  many  stone  implements  were  also  found  in  the 
grave. 

Mackie,  Joseph  S. — ^Writes  from  Lima,  Peru,  describing  observations 
made  at  Chorillo,  on  the  coast,  at  a  point  forming  an  equilateral  triangle 
with  Callao  and  Lima.  Passing  up  the  sandy  hillside  on  one  occasion 
he  observed  a  scrap  of  cloth  protruding,  and  immediately  dug  it  out. 
The  fabric  was  of  the  peculiar  Peruvian  embroidery,  on  which  were 
wrought  fierce  animals  in  a  threatening  attitude.  Inclosed  was  the 
mummy  of  a  female  child  not  more  than  two  days  old.  The  continuation 
of  the  digging  revealed  a  large  quantity  of  bones  wrapped  in  nets,  the 
bundles  resembling  dumb-bells — the  head  at  one  end,  the  long  bones  in 
the  middle,  and  the  small  bones  at  the  other  end. 

MacLean,  J.  P.,  writing  about  the  great  Cahokia  mound,  says : 

"Almost  everywhere  on  its  sides  you  can  pick  up  fragments  of  pottery, 
broken  bones,  and  white  or  milk  chert  chips.  Some  of  the  pottery  is 
decorated.  I  found  the  frontal  bone  of  a  human  skull  on  the  side  of  the 
mound. 

"  In  vol.  II,  Peabody  Museum  Report,  p.  474,  will  be  found  a  cut  of 
the  Cahokia  mound.  While  this  restoration  is  a  good  one,  yet  it  is  not 
accurate.  I  came  to  the  opinion  that  on  this  mound  were  four  temples^ 
representing  four  orders  of  priests,  the  highest  order  erecting  their  tem- 
ple on  the  upper  platformt 

"The  lowest  platform  is  not  a  graded  way,  as  represented  by  An- 
cient Monuments,  page  174.  !No  evidence  of  a  graded  way  presents 
itself  at  any  place.  On  the  west  side  I  discovered  traces  of  baked 
bricks. 

"  Professor  Putnam  is  guilty  of  an  amusing  oversight  (p.  471)  in  call- 
ing attention  to  the  fact  that  its  exact  location  is  not  given  by  writers  who 
have  attempted  todesciibe  the  mound,  and  then  neglects  to  do  so  him- 
self, although  he  visited  it.    It  is  located  in  Madison  County,  Illinois^ 
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on  the  south  boandary  of  Namioka  township,  6  miles  east  of  East  Saint 
Louis,  on  the  road  leading  to  GoUinsviUe." 

Moore,  J.  H. — Reports  that  there  are  many  mounds  in  the  vicinity  of 
Oakley,  Arkansas  County,  Arkansas. 

Parish,  Sidney. — ^Writes  that  near  his  house,  18  miles  above  Mempliia, 
Teun.,  is  a  large  mound,  upon  which  relics  have  been  found. 

Poynter,  Bobert  H. — Writing  from  Desha  County,  Arkansas,  speakB 
of  Wal-ka-ma-tuba,  an  old  Indian,  who  was  buried  in  1834,  in  the  fol- 
lowing manner :  The  house  in  which  the  family  lived  was  built  of  round 
logs,  covered  with  bark  and  daubed  with  mud.  In  the  middle  of  the 
house  a  board  was  driven  about  3  feet  into  the  ground,  and  the  old  man 
was  lashed  to  this  with  thongs,  in  a  sitting  posture,  with  his  knees  drawn 
up  in  front  of  his  chin  and  his  hands  crossed  and  fastened  under  his 
knees.  The  body  was  then  entirely  encased  in  mud,  built  up  like  a  round 
mound  and  smoothed  over.  A  fire  was  kindled  over  the  pile  and  the 
clay  burnt  to  a  crisp.  Six  months  afterward  the  family  were  moved 
away  and  the  mound  opened.  The  body  was  well  preserved.  Another 
body  had  been  wrapped  in  bark  of  the  birch  and  dei)osited  in  the  cavity 
of  a  dry  spring. 

Beed,  J.  W.  K.,  makes  the  following  remarks  about  Cross  Creek,  Pa. : 

<<  In  this  vicinity  are  to  be  found  many  small  mounds.  On  the  top  of 
a  high  ridge,  partly  on  my  farm,  and  partly  on  my  neighbor's,  are  many 
traces  of  prehistoric  races.  At  one  point  on  the  level,  on  top  of  the  ridge, 
is  a  mound  which  was  about  5^  feet  high  and  from  2  to  3  rods  in  diameter, 
in  which  an  excavation  was  made  a  few  years  ago,  and  a  stone  wall  was 
uncovered.  The  wall  was  built  alongside  of  a  crack  in  a  large  rock; 
the  crack  is  Y  shaped,  which  shows  that  one  side  has  settled  down ;  the 
mound  is  principally  formed  of  stones,  intermixed  with  some  earth,  and 
on  it  was  growing  large  trees.  There  was  nothing  found  in  it  except 
the  stone- wall.  It  was  only  partially  excavated.  In  the  immediate  vi- 
cinity are  to  be  found  other  mounds,  and  several  large  rocks  with  a  pe- 
culiar kind  of  carving  on  them.  The  carving  is  rather  indistinct,  but  it 
i&  the  work  of  human  hands.  Partly  surrounding  these  carved  rocks 
and  mounds  can  be  traced  a  circle  formed  by  flat  stones  set  in  on  edge. 
From  a  point  in  this  circle  starts  a  straight  line  of  these  stones  that  are 
set  in  on  edge  which  runs  near  the  center  of  the  circle ;  this  line  can 
be  traced  30  or  40  rods.  In  other  places  in  this  region,  where  there  are 
large  rocks,  we  find  these  carvings.  The  circular  row  of  stones  set  on 
edge  appear  to  follow  around  the  top  of  the  point  of  the  hill.  If  the 
timber  was  cleared  off  this  hill  there  would  be  a.great  view  from  it  At 
one  point  objects  can  be  seen  beyond  the  Ohio  Biver  (about  10  miles). 
Many  stones  about  the  mounds  show  marksof  having beenrudely  dressed. 
We  find  many  arrowheads,  stone  axes,  stone  hammers,  &c.,  in  this  vi- 
cinity." 

Bichardson,  A.  S. — Calls  attention  to  the  existence  of  two  mounds  in 
the  vicim'ty  of  West  Point,  King  William  County^  Yirginia. 
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Stabbs,  Charles  H. — In  reply  to  the  assertion  made  in  Smithsonian  An- 
nual Beporty  1879,  page  446,  that  there  are  no  mounds  in  Northeast  Mary- 
land, states  that  there  are  moands  or  stone  cairns  in  Cecil  Coonty,  from 
oneof  which  he  obtained  twenty  pieces  of  pottery.  There  are  no  sculpt- 
ured rocks  in  the  Susquehanna  Biver  at  Conowingo,  but  many  in  the 
river  at  Bald  Friar,  1^  miles  above  Conowingo.  Mr.  Stubbs  claims  to 
have  first  brought  these  rocks  to  the  notice  of  scientific  men.  Lancas- 
ter County  was  once  the  home  of  the  Susquehannocks,  the  Shawanoes, 
and  the  Conestogoes,  and  wherever  they  lived  are  yet  to  be  found  relics 
of  these  tribes,  and  in  all  probability  of  a  race  far  anterior  to  them.  In 
the  southern  end  of  this  county  is  the  Bock  Spring,  excavated  by  the 
aborigines.  On  the  Button  farm  is  an  Indian  village  site.  In  the  Sus- 
quehanna, at  Peach  Bottom,  Mount  Johnson  Island,  is  a  famous  locality 
for  gathering  stone  relics.  In  Mastic  Township  are  the  evidences  of 
another  Indian  village.  In  Manor,  at  what  was  once  Indian  Town,  are 
yet  to  be  found  large  quantities  of  pottery.  Near  Christiana  and  the 
Gap  resided  the  Shawnees.  Here  is  the  quarry  at  which  the  steatite 
X>ots  were  made,  one  of  which  has  not  been  severed  from  the  rock.  Mr. 
Stubbs  cautions  archsBologists  about  committing  themselves  to  names 
for  aboriginal  implements  whose  functions  are  still  unknown. 

Woods,  E.  H. — States  that  on  the  plantation  of  a  friend  close  to  the 
Boanoke  Biver,  near  Avoca,  N.  C,  is  an  old  Indian  camping-ground. 
During  some  excavations  there  were  found  bones,  arrowheads,  pottery, 
and  a  skeleton  in  a  sitting  posture. 
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